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PREFACE. 



{ The usefulness of the Year-Book op Facts is sufficiently proved by 
its long and successful career, and little need be said by way of 
introducing the volume for 1879. That volume — in harmony with 
the plan of our recent volumes — covers the period extending firoiu, 
the 15th of October, 1878, to the 15th of October of the current 
year. It will be found fiilly as interesting as any of its predeces- 
sors ; on the whole, perhaps, more so, for science advances with more 
rapid strides every day, and we find ourselves drawing nearer and 
nearer a future which, so far as human knowledge is concerned, will 
be a true golden age. 

In a work of this kind absolute accuracy is of course unattainable, 
but the compiler has done his best to guard against errors. He has 
drawn his information from all possible sources, and has to acknow- 
ledge obligations to more periodicals than can well be enumerated. 
It will perhaps be enough to name the Times, Athenoeumf Academy, 
Nature, Scientific American, Photographic News, Lancet, English 
Mechanic, Illustrated London Ne%f>s, Graphic, and Chamhers^s 
Journal. To these he has been most largely indebted. 

There is a real romance in science, and the facts recorded in the 
following pages exhibit enthusiasm in research and a self-sacrificing 
love for truth xmequalled in any previous age. There is little doubt 
that a Year-Book of Facts is, if looked at in the proper light, quite 
as interesting as a whole library of fiction, 

Warwick House, Salisbury Square, 
15//i Decemher 187?. 
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I.— THE HUMAN RACE. 



Anthropometrical Measure- 
ments. — The department of An- 
UiTopometry, of so much import- 
ance to the science of anthropo- 
logy, has recently been carried to 
great perfection, and its method 
extensively applied. Very curious 
and interesting results haVe thus 
been obtained ; and some of the 
most interesting of these have 
been recently published by Dr. 
A Weisbach, chief physician to 
the Austro-Hungarian Hospital 
in GonstantinoplOy who, Dr. von 
Scherzer tells us, has probably 
taken more measurements of 
living men than any other anthro- 
pologist. 

Dr. Weisbach's measurements 
refer to 19 different peoples and 
more than 200 individuals from 
the most various parts of the 
earth. The most interesting of 
these measurements refer to the 
pulse, the length of the body, the 
circumference of the head, the 
height and length of the nose, as 
well as the comparison of the 
length of the arm and leg bones 
vdth each other. Thus, for exam- 
ple, the number of pulse-beats per 
minute varies within wide limits : 
the Congo Negroes (62), and next 
to them the Hottentots and Bou- 



manians (64), have the slowest 
pulses. Then follow the Zingani 
(69), Magyars and Caffires (70), 
North Sdaves (72), and Siamese 
(74), Sundanese and Sandwich 
Islanders (78), Jews, Javanese, and 
Bugis (77), Amboinese and Japan- 
ese (78), and lastly the Clmiese 
(79). The quickest pulses belong 
to the Tagals (80), the Madurese 
and Nikobars (84). 

As to height, the smallest among 
the peoples measured are the Ho^ 
tentots (1,286 millimetres); this 
is far behind any other people, as 
the next, the Tagals, are 1,562. 
Then follow the Japanese (1,569), 
Amboinese (1,594), Jews (1,599), 
Zingani (1,609), Australians 
(1,617), Siamese (1,622), Madu- 
rese (l,628),South Chinese (1,630), 
Nikobars (1,631), Roumanians 
(1,643), Sundanese (1,646), Java- 
nese (1,657), Magyars (1,658), Bu- 
gis (1,661), North Sclaves (1,671), 
North Chinese (1,675), and Congo 
Negroes (1,676). The longest 
measurements, however, are found 
among the Sandwich Islanders 
and Kanaks (1,700 millimetres)^ 
Cafi&es (1,753), and the Maoris of 
New Zealand (1,757). To com 
pare these with the stature * 
I European peoples, we find thi 



THE YEAR-BOOK OF FACTS. 



tbat of tlie English and Irisli is 
1,690 millimetres ; the Scotch, 
1,708 ; Swedes, 1,700 ; Norwe- 
gians, 1,728 ; Danes, 1,686 ; Ger- 
mans, 1,680 ; French, 1,667 ; 
Italians, 1,668 ; and, lastly, the 
Spaniards and Fortugaese, 1,658. 
The greatest circumference of 
the head is found among the Fata- 
gonians (614 millimetres) and 
Maoris (600). Following these 
are the Caffres (575), Nikohars 
(567), North Sclaves (654), Congo 
Negroes, South Chinese, and 
Kanaks (663), Tagals, Sundanese, 
and Eoumanians (662), Japanese 
(550), Bugis and Jews (645), Am- 
boinese (mWj), Javanese (542), Hot- 
tentots (640), and, lastly, the Zin- 
ganis and Siamese (629). Stature 
and circumference of head gene- 
rally stand to each other in oppo- 
site relations ; although there are 
exceptions, as in the case of the 
Siamese with small stature and 
small head, and the Fatagonians 
with great height and large head. 
The breadth of the root of the 
nose is found greatest among the 

, Fatagonians '41 millimetres), less 
among the Congo Negroes (36), 
Australians, Maoris, and South 
Chinese (35), Sundanese, Amboin- 
ese, Bugis, Nikobars, Tagals, and 
Kanaks (34), North Chinese, 
Caffres, North Sclaves, Eoumani- 
ans, Magyars, and Zingani (33), 
Jews, Japanese, Siamese, Java- 
nese, and Hottentots (32). 

The Jews and Fatagonians ex- 
cel in lenjgth of nose (71 milli- 
metres). Following these are the 
Kanaks (54), Roumanians (63), 
North Sclaves and Maoris (52), 
Tagals (51), Japjanese and North 
Chinese (60), Siamese, Magyars, 
^ingrazu, Madareae (49), Amooin- 

ese (48), Nikobara (47), Sundan- 



ese, Javanese, South Chinese, 
Cajffres (46), Hottentots (44), Con- 
go Negroes (42), Bugis (41), and 
Australians (30). 

The breadth of the nostrils 
gives quite another arrangement. 
Here we find the Australians ex- 
cel (52 millimetres) ; then come 
Congo Negroes (48), Cajffres and 
Fatagonians (44), Tagals (42), Ni- 
kobars (41), Hottentots and Sun- 
danese (40), Malay races (39), 
South Chinese (37), North Chi- 
nese (36), Japanese, North 
Sclaves, Eoumanians, Zingani 
(35), Magyars and Jews (34). 

With regard to the bust, it is 
found that the North American 
Indians and the Folynesians excel 
all others in size. Next to them 
come the North, Middle, and East 
Europeans ; after them come the 
West Europeans, Negroes; and 
after them the South Europeans, 
who are followed by the East 
Asiatics and Malays. 

Among European peoples, in 
respect of race, we find the nar- 
rowest chests among the Semites, 
followed in order bv Eomanee, 
Celts, Fins, Zingani, (xermans, 
and Sclaves. 

Interesting results are obtained 
by comparison of the length of 
the arm and leg bones. Among 
East Europeans the leg bones 
throughout are longer tnan the 
arm ; among Australians, Foly- 
nesians, and especially East Asi- 
atics and Fatagonians, the leg 
bones are shorter than the arm ; 
among Africans only the Congo 
Negroes have the leg bones longer 
than the arm. 

Dr. von Scherzer, to whose 
paper we are indebted for these 
details, points out some import- 
ant concVofiiou^ to be drawn from 
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these data as to the classification 
of races of men. These we have 
no space to go into. While, of 
coarse, it wonld be quite mislead- 
ing to build any classification 
upon anthropometric measure- 
ments alone, their importance, 
when obtained in large numbers^ 
and with trustworthy accuracy, 
as a help to anthropologists is 
very great. 

The Expression of Grief.— 
This has recently been a subiect 
of investigation by an Italian 
physiologist, M. Paolo Mente- 
gazza, who has studied with great 
care aU the contractions which 
fiufiering produces in the human 
facCj and endeavoured to arrive 
at an exact distinction of the phe- 
nomena of real from those of simu- 
lated sorrow. All the forms of 
dolorous hypocrisy he exposes 
mercilessly. The following, ac- 
cording to M. Mentegazza, are 
signs of feigned grief: — (1) the 
expression is nearly always ex- 
aggerated relatively to the cause 
of the grief ; (2) the visage is not 
pale, and the muscular disturb- 
ance is intermittent ; (3^ the skin 
has its normal heat ; (4) there is 
not harmony in the mimicry of 
grief, and one sees certain contrac- 
tions, certain relaxations, which 
are wholly wanting in real grief ; 
(5) the pulse is frequent, in con- 
sequence of the exaggerated mus- 
cular movement; (6) a surprise, 
or any object which vividly at- 
tracts the attention, suffices to 
make the tragic mask imme- 
diately fall off; (7) sometimes one 
succeeds in discovering among the 
tears, the sobs, and the most 
heartrending lamentations, the 
presence of a chuckle, which ex- 
presses, perhaps, the malignant 



pleasure of practising a deception; 
(8) the expression is very eccen- 
tric, or is wholly wanting in con- 
centric forms. 

Manners and Customs in Cen- 
tral AMca. — Commander Came- 
ron, at the Sheffield meeting of the 
British ALSSociation, delivered an 
address on the manners and cus- 
toms of the people of Urua, in 
Central Africa. Urua was one of 
the largest native states in Africa. 
It was bounded on the east by 
Tanganyika, on the north by in- 
dependent tribes in Manguema, 
on the west by TJluuda, and on 
the south by mountains south of 
the lake of Bangueolo. The great 
chief was Kasongo, and the race 
was perhaps the most civilized in 
Central Africa. The chief claimed 
Divine honours. On his death all 
his wives save one were slaugh- 
tered at the grave, and the one 
whose life was not taken was 
handed over to the chief's succes- 
sor. The spirit of the deceased 
prince was supposed to pass into 
the body of the successor. 

The centre of the reli^on of 
the people was an idol, which was 
held in great reverence. The idol 
was placed in the midst of a dense 
jungle, and it had for wife one of 
the sisters of the reignins sove- 
reign. Under the principsd chief 
were smaller chiefs, who collect^ 
and paid over to the sovereign tri- 
bute. _ He had seen this tribute 
come in, and some of it must have 
come from distant parts of the 
country. There was a numerous 
class of wizards in the country 
who did a large trade in idols and 
chums, ^ianjr of the wizard'^ 
were ventriloquists, and in tli 
way the idols were made to gi 
answers to the questions put 
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them. Oaste was very clearly de- 
fined in the race. No one dare sit 
down in the presence of the chief 
without permission, which was 
very seldom granted. In one 
case where, in the traveller's pre- 
sence, a native had neglected eti- 
quette, severe punishment was 
about to be inflicted, but the 
traveller saved the offender. 

Authority was maintained by 
mutilation. Hands, feet, ears, 
noses, were mutilated, and the na- 
tives did not seem to mind it much. 
One woman had cut off her oWn 
ears. This woman was one of 
Kasongo's wives; he had about 
.1,000 of them. She asked per- 
mission to mutilate herself, and 
she did it at once. The bodyguard 
of the chief was composed to a 
great extent of mutilated people, 
whose affection for the chief seemed 
in no way decreased. Indeed, 
it would appear that mutilation 
strengtiiened their regard for their 
chief. The name of the idol was 
Kungwe a Banza, and profound 
reverence was shown to it. Fire 
was obtained by friction from a 
fire-block, and in one case a chief 
used the shin-bone of one of the 
other chiefs who had been con- 
quered. 

The dress of the people was 
very simple,con8istiug of an apron. 
Members of the royal family wore 
three large skins, and junior mem- 
bers of we family wore aprons of 
green monkey-skins. The hair- 
dressing of this people was curious, 
yarving more with districts than 
with rank. In some cases it was 
worked up into four ring-plaits 
crossed at the top of the head like 
a crown, and surrounded at the 
bottom with a hand of cowries or 
other shellB, Skewers were in- 



serted in the hair, one end of whicb 
could be used in tattooing. The 
people were not a hairy race, but 
they managed to grow their beards 
lon^, and plaited them like a 
Chinaman's pigtail, usually put- 
ting at the end of each a lump of 
mud to weight it. Some of the 
beards reached to the waist. The 
women, not having beards to 
amuse themselves with, were tat- 
tooed extensively. Tattooing usu- 
ally commenced at the age of seven 
and might be completed about the 
age of twelve or fourteen, which 
was the time for marriage. Beau- 
tiful patterns were used, and the 
tattooing was done in raised cuts. 
Sometimes a husband when he 
was displeased with his wife cut 
off all these raised pieces, and the 
woman could not appear in public 
again ; she was not received into 
society until she was re-tattooed. 
He saw one of their weddings, 
which was very curious. The fes- 
tivities lasted several days. A 
ring was formed of the natives, 
two men with bi^ drums being in 
the centre. The drums were 
played and the people roi^nd 
danced. The bride was brought 
out, dressed in feathers and other 
finery, on the shoulders of two or 
three women ; she was taken into 
the centre of the ring and was 
jumped up and down on the shoul- 
ders of the women. The bride 
threw shells and beads aboul^ for 
which there was a scramble, as 
the possession of them was sup- 
posed to confer luck. Ultimately 
the husband came into the rin?^ 
and puttincf the bride under hiB 
arm, carried her off. 

The means of communication 
was by drum-signals. They had 
a call on ^e draniot «7^rs\^^'^ 
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name, and they could ask ques- 
tions and convey intelligence over 
hundreds of miles and receive 
answers almost immediately. In 
war messages were constantly 
«ent enormous distances to bring 
up reinforcements or to stop their 
coming. 

The mass of the people lived in 
huts on dry land, but there were 
•one or two exceptions to this. He 
«aw two lakes on which people 
were living in huts. In one case 
the people had covered over the 
long grass growing in the water 
with earth, and on that had built 
their huts ; in the other the huts 
were built on piles. The lan- 
guage of the country belonged to 
the same broad family which 
stretched across the large belt of 
Africa traversed by him, and the 
grammar was on the same princi- 
ple as the grammar of the Swaeli. 

Statistics of Old Age in Aus- 
tria. — Herr Max Waldstein, an 
officer of the Department of Ad- 
ministrative Statistics in Vienna, 
has published some interesting ob- 
servations on "the oldest classes of 
the population of Europe," based 
upon tne latest information con- 
cerning the population of the prin- 
cipal European States. There are 
in these countries 102,831 persons 
over 90 years old, of whom 60,303 
are women, and 42,528 men. The 
superior vitality of women mani- 
fests itself still more strikingly 
Among those who have reached a 
cfflitury, or exceeded it. Of this 
category there are in Italy 241 
women, and 161 men ; in Austria, 
229 women, and 183 men ; in Hun- 
gry, 626 women, and 524 men. 
The number of persons in the Gis- 
Leithian portion of the Austrian 
Empire who are more than 60 



years old is 1,508,359, which is 
7*5 per cent, of the whole popu- 
lation. Those provinces of Aus- 
tria which are wholly or chiefly 
German stand almost at the top 
of Europe in the longevity of their 
inhabitants. Thus, for example, 
the persons over 60 constitute, in 
the province of Lower Aastria, 
8'4 of the whole population; in 
Upper Austria, 11*4 ; in Salzburg, 
11*6 ; in Styria, 9*4 ; in Garinthia, 
10-2 ; and in the Tyrol, 10*9. What 
reduces the total proportion of 
old people for Gis-Leithia is the 
fact that the number over 60 in 
the Slavonic provinces is consi- 
derably less. Thus, in Gulicia 
and the Bukovina, it drops down 
to 4 per cent, of the whole. Hun- 
gary has 941,009 inhabitants who 
are over 60 years, of whom 486,596 
are men, and 454,413 women. The 
excess in the male sex here is at- 
tributed to the fact that through- 
out the Hungarian provinces the 
preponderance of ^males gene- 
rally over males is much less than 
is usual elsewhere, and in Groatia 
and Slavonia the number of males 
is greater. There are in Austria 
100 women and 86 men who are 
a century old, 41 women and 37 
men who are 101 years old, and 
83 women and 60 men who are 
still older. 

The Crania of Eminent Men.— 
It has been commonly accepted as 
a fact in anthropological science 
that the cranium of Descartes 
was small, and this has often been 
referred to as against the asser- 
tion that a large cranium is neces- 
sary for high intellect. No exact 
measurement, however, of ^^^ 
skull of the great philos^ 
seems to have been publish 
proof of what was stated. 
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he thonght it was clear there was 
a mixture of races. There were 
ne^ characteristics, snch as curly 
hair, thick lips, &c., but some of 
the people had Caucasian fea- 
tures, and they might very well, 
so far as features were concerned, 
pass for Europeans. Portions of 
this race must nave come into the 
country within a century. Some 
of them were great hunters, and 
others near the streams cultivated 
the land. The hunters were very 
brave, and attacked the elephant 
without spears or anything be- 
yond a smiple bow and arrow. 
He thought this was very rare, 
poisoned arrows aud spears being 
used always where the natives 
had not guns. The people were 
very fond of their beards, and or- 
namented them with great delight. 
The people living in the Ambula 
district cultivate the land, and 
irrigation was practised. He had 
seen women m the districts of 
which he was speaking who, if 
they were of a lighter complexion, 
would be considered extremely 
handsome in Europe. The people 
in the Ambula live on roots, 
which were not particularly nu- 
tritious, but the people were re- 
markably strong. 

Amongst the Torcomans.— 

A paper by Professor Arminius 
Yambery was read at the meeting 
of the British Aissociation on 
"The Turcomans between the 
Caspian and the Merv." The 
author said, in the course of his 
remarksjthat the Turcoman tribes 
inhabiting the western portion of 
the great Turanian desert, though 
split up into hostile divisions, 
have never lost their purity of 
race and language, and are Turks 
^arr excellence. They have avoided 



intermixture, and retain the 
genuine Turkish physical type, 
not exhibiting the peeuliarities of 
those Turks who live in the north- 
east of Central Asia, and form a 
transition to the Mongol race. 
The purest Turcoman type is 
found in the Tekes (particularly 
the Tchaudors and Imolis), while 
the Goklans, a fraction of the 
Tomuts, and the Eusa^s are the 
most degenerate. The Salars or 
Salors, a tribe now living to the 
south-east of Merv, are the first 
mentioned in history, and next to 
them, the Guz or Uozz, formerly 
living near the present Andkhoi. 
The general characteristic of 
the Turcoman tribes is a surpass- 
ing love for a wandering life, re- 
sulting in the avoidance of any 
change (except in two isolated 
casesX owing to the influence of 
political revolutions or Buddhistic 
or Islamite culture, which have 
affected the Kazaks and other 
Turkish tribes. Thus they show 
a laxity in the observation of the 
Mahometan tenets, and exhibit 
many remnants of the Shaman 
faith. Although superficially de- 
cidedly more savage than the 
tribes to the north and north- 
east, many of the fine qualities 
of the unsophisticated primitive 
life of the Turkish race are re- 
tained by them. 

As to their number, it is be- 
lieved that the figure of 1,000,000 
is more likely to be increased 
than diminished by any statistics 
possible. The Tekkes are now 
the most numerous, and next to 
them the combined Yomuts of 
Khiva and on the Gbrgan. ^ 
of the ancient tribes who 
their pjosition, first came 
tact with the political m* 
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^ ^ ..;;:> «;«:ik:>red hair 

V V . k .u rik* black 



THE HUMAN RACE. 



9 



colouring matter; golden h^ has 
less of the red and more of the 
yellow principle ; in sandy-brown 
hair the black and red constituents 
are associated with a large pro- 
portion of yellow matter ; in dark- 
brown hair the black pigment in- 
creases at the expense of the 
others; while in black hair this 
dark coloaring substance com- 
pletely overpowers the associated 
bodies. It is notable that Mr. 
Sorby found in some very black 
hair of a negro just as large a 
proportion of red pigment as in a^ 
very red hair of European origin. 
We may, therefore, safely con- 
clude that if this negro should 
have failed to develop the black 
pigment his hair would have been, 
not white, but as bright a red as 
that of anv red-haired European. 

The Inflaence of Brain Work 
on the Growth of the Skull and 
Brain. — Messrs. Lacassagne and 
Cliquet have communicated an 
interesting paper on this subject 
to the Society de M6d. Publique et 
d'Hygiene Frofessionnelle. Hav- 
ing the patients, doctors, and at- 
tendants, of the Yal de Grace 
at their disposal, they measared 
the heads of 190 doctors of medi- 
cine, 133 soldiers who had received 
an elementary instruction, 90 sol- 
diers who could neither read nor 
write, and 91 soldiers who were 
prisoners. The instrument used 
was the same which hatters em- 
^ploy in measuring the heads of 
their customers ; it is called the 
conformator, and gives a very 
correct idea of the proportions and 
dimensions of the heads in ques- 
tion. 

The results were in favour of 
the doctors ; their frontal diame- 
ter was also much more consider- 



able than that of the soldiers, &c. 
Nor are both halves of the head 
symmetrically developed: in stu- 
dents, the left frontal region is 
more developed than the right ; 
in iUiterate individuals, the right 
occipital region is larger than the 
left. The authors have derived 
the following conclusions from 
their eiperiments : 1. The heads 
of students who have worked 
much with their brains are much 
more developed than those of il- 
literate individuals, or such as 
have allowed their brains to re- 
main inactive. 2. In students, 
the frontal region is more de- 
veloped than the occipital region, 
or, if there should be any differ- 
ence in favour of the latter, it is 
very small; while, in illiterate 
people, the latter region is the 
largest. 

The Aborigines of Australia.— 
At a meeting of the Anthropo- 
logical Institute in the early part 
of 1879 a paper was read from Mr. 
D. MacalHster on the Australian 
Aborigines. After describing their 
social and domestic observances, 
traditions, and religious notions, 
the author concluded that he had 
no doubt that, had the continent of 
Australia remained undiscovered 
by Europeans for a few thousand 
years longer, the climatic and 
general pEysical changes which 
would doubtless have occurred, 
together with the contact at inter- 
vals with their more civilised 
Polynesian neighbours, would have 
constituted an environment more 
favourable to progress than any 
which has ever existed, and would 
also have tended to an improved 
condition of the people. -A 
was, the total absence fro 
continent of ferocious or p< 



THE HUMAN KACK 



12 



lands, hare been driren into the 
lulls, or have only kei>t their foot- 
ing in the more fertile lowlands 
bj amalgamation with the in> 
trading Saxon. 

The review of the Welsh conn- 
ties led to the resnlt that it is in 
the Principality that the Celts, or 
Kelts, seem likely to make their 
last stand for their old tongue and 
other race characteristics. 

Mr. Bavenstein's final figures 
still allotted 857,000 to the speak- 
ers of Irish Gaelic ; 12,500 to 
those understanding Manx Oaelic, 
at least along with English ; 
305,000 to Scotch Gaelic; and 
upwards of a million to the speak- 
ers of G jmrai^, includinff those 
knowing English as well, for 
Wales. 

High AMca the Centre of a 
White Race.— At the Sheffield 
meeting of the British Associa- 
tion, Mr. Hyde Clarke read a 
paper on this subject. The object 
of. the paper was to support a 
diyision proposed by the author 
between the Aryans and the other 
white races of early historical 
epochs. Treating the Akkad-Baby- 
lonians, Lydians, Canaanites, 
Etruscans, as the ancient types 
of the non- Aryan white races, he 
proposed as modern representa- 
tives the Georgians, Circassians, 
Armenians, Kurds, Persians, Af- 
ghans, and Greeks of Scioxa. The 
migrations and historical incidents 
of the non-Aryan whites were, he 
said, to be accounted for by a 
migration from Africa and a 
habitat in High Africa. He 
showed that the languages of the 

Seat States of Africa belong to a 
[e class with the Akkad, Lydian, 
Phryg^ian, Thracian, Etruscan, 
Georgian, &o. He referred also 



to the community of mythological 
ori^s. The traditions of Abys- 
sinia treated it as a paradise and 
the cradle of the world. To the 
white race he gare the name of' 
Turano-African, and assigned to- 
it the foundation of Egypt^ of the 
great empires of Asia, and the 
kingdoms of southern Europe and} 
nortiiem Africa. He attributed 
to it not only a knowledge or 
North and South America and 
Australia, but also the occupation 
of those regions, the evidences or 
which ore found in their lan- 
guages, mythology, and monu- 
ments. 

In a Cannibal Conntry.— At 

the ^ Sheffield meeting of the 
British Association, Count S. de* 
Brazza delivered an address on 
the native races of the Gaboon 
and Ogowa. He spoke highly or 
the generous sentiments of the 
people, and he had himself ex- 
perienced great kindness in the 
cannibal country. The people ate 
the hearts of their brave enemies, 
believing that by so doing their 
own courage would be increased.. 
Those who supposed that can- 
nibals were wanting in generous 
feelings made a great mistake. 
The cannibals had many good 
qualities, and were not altogether- 
tne savages they were frequently 
painted. Cannibals had been 
Known to die defending European* 
travellers. 
The Origin and Progress of 

the Human Race.— In the depart- 
ment of Anthropology, at the 
Sheffield meeting of the British 
Association, the opening address 
was delivered by Dr. E. B. Tylo*- 
He said, — Lookmg back 4,0(/ 
5,000 years, what is the ap 
ance of mankind as disclof 
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maj liave been seems too speca- 
lative a qnestion, until there shall 
be more signs of agreement be- 
tween the anthropologists, who 
work back by comparison of actual 
races of man toward a hypo- 
thbtical common stock, and the 
zoologists, who approach the pro- 
blem thronsh the species adjoin- 
ing the numan. There is, 
however, a point relating to the 
problem to which attention is 
due. Nataralists not unreason- 
ably claim to find the geographical 
centre of man in the tropical re- 
gions of the old world inhabited 
by his nearest zoological allies, the 
anthropomorphous apes, and there 
is at any rate force enough in 
such a view to make careful quest 
of human remains worth while in 
those districts from Africa across 
to the Eastern Archipelago. 
Under the care of Mr. John 
Evans, a fund has been raised for 
excavations in the caves of Bor- 
neo by Mr. Everett, and though 
the search has as yet had no strik- 
. ing result, money is well spent in 
carrying on such investigations 
in likely equatorial forest regions. 
It would he a pity that for want 
of enterprise a chance, however 
slight, should be missed of settling 
a question so vital to anthro- 

While the problem of primitive 
man thus remains obscure, a some- 
what more distinct opinion may 
be formed on the problem of primi- 
tive civilized man. When it is 
asked what races of mankind first 
, attained to civilization, it may be 
answered that the earliest nations 
known to have had the art of 
writing, the great mark of civili- 
zation as distinguished from bar- 
barianism, were the Egyptians 



and Babylonians, who in the re- 
motest ages of history appear as 
nations advanced to the civilized 
stage in arts and social organiza- 
tion. The question is under what 
races to class them. 'What the 
ancient Egyptians were like is 
well known from the monuments, 
which show how closely much of 
the present fellah population, as 
little changed in features as in cli- " 
mate and me, represent their ances* 
tors of the tunes of the Pharaohs. 
On the whole, the Egyptians may 
be a mixed race, mainly of African 
origin, perhaps from the soathem 
Somali-land, whence the Egyptian 
tradition was that the gods came, 
while their African type may have 
since been modified by Asiatic ad- 
mixture. So ancient wall civili- 
zation among both Egyptians and 
Chaldeans that the contest as to 
their priority in such matters as 
magical science was going on 
hoUy in the classic ages of Greece 
and Bome. 

While speaking of the high an- 
tiquity of civilization in Egypt, 
the fact calls for remark that tne 
use of iron, as well as bronze, in 
that countiy seems to go back as 
far as historical record reaches. 
Brugsch writes, in his "Egypt 
under the Pharaohs,'' that E^ypt 
throws scorn on the archseologiste' 
assumed successive periods of 
stone, bronze, and iron. The 
eminent historian neglects, how- 
ever, to mention facts which give 
a different complexion to the 
early Egyptian use of metals — 
namely, that chipped flints, ap- 
parently belonging to a prehistoric 
stone age, are picked up plenti- 
fully in Egypt, while the 
stones or stone knives use 
embalmers seem also tr 
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The Effect of Coloured Light 
on Animal Life —Owing to the 
nnmerous experiments of which 
plants have been the object, we 
now know that the different co- 
loured rays of the solar light have 
:a particular action on the pro- 
-cesses of the nutrition of those 
organised beings. As to their 
<e£%ct on the development of ani- 
mals, the researches are far less 
numerous and complete. M. 
E^clard had made some experi- 
ments with different parts of the 
spectrum on the eggs of the fly 
<{Mu8ca ca/maria), and found that 
they hatched much more quickly 
under the violet and blue rays 
than under the green. M. Yung 
has fpr three years been investi^t- 
in^ this subject at the Zoological 
Laboratory at Boscoff (Brittany). 
Three series of observations were 
made on the eggs of the Ba/na tem- 
poraria, the trout {Sahno truUa), 
2didiihQl/ymnea sta^naUa, Other 
conditions being identical, the eggs 
were subjected, in separate por- 
tions, to different coloured lights. 
One vase of each was kept in a 
dark cupboard. 

The conclusions, identical in 
each case, were as follows: — 

(1) The different coloured^ rays of 
solar li^ht act in very varied ways 
on the development of the eggs ; 

(2) the violet light hastens the 
hatching in a very remarkable 
manner, and is very closely fol- 
lowed, in that respect, by the 
bine, then the yellow, and the 



white ; ^3) the red and ffreen rays 
appear injurious in this sense, 
that under their influence com- 
plete development of the eggs was 
never obtained ; (4) darkness does 
not prevent the development, al- 
though it delays it considerably ; 

(5) the various parts of the spec- 
trum may be thus arranged, in 
their effect on development, in 
the following decreasing oider : 
violet, blue, yellow, and white 
(almost identical), darkness, red 
and ^een (prevent development) ; 

(6) the tadpoles of frogs, of ihe 
same size, and previously existing 
under precisely similar conditions, 
deprived of all nourishment, died 
much quicker of inanition in the 
violet andblue rays than the others, 
because they consumed more ra- 
pidly their accumulated aliment- 
ary stores ; (7) the mortality ap- 
peared greater in the coloured 
lights than in white. However, 
that point is not so certain, and 
requires further investigation be- 
fore pronoundug a positive de- 
cision. 

The Grazing Habits of Com- 
mon Limpits. — ^In a communica- 
tion to the LinneaTi Society, Mr. 
J. 0. Hawkshaw gives an account 
of the grazing habits of the com- 
mon limpet, as observed on that 
coating of delicate seaweed which 
abounds on the chalky coast of 
Kent. In eating the weed, ♦^'^ 
limpets remove ^o a thin ^ 
of chalk ; and the white p 
left by them show that a 
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for £30, and leopards for £20; 
while a black panther is worth 
£150, and a spotted tiger as mnch 
as £300. Jaguars are quoted at 
from £30 to £50, the American 
tiger-cat at from 50^. to £10, and 
the hyssna at from £12 to £30. 
An ichneumon is worth, upon the 
average, £25, and a wolf mm £5 
to £10. The prices of bears are as 
under: — the common bear, £8; 
the brown bear, £10; the black 
and Syrian bear, £12 ; the Japa- 
nese or Himalayan bear, £15; 
and the white bear, £25. The 
price of a rhinoceros varies from 
,£400 to £1,000 ; and African ele- 
phants cost £60, while the Indian 
variety runs from £150 to £300. 
The price of a pair of kangaroos 
varies from £10 to £60, and the 
price of monkeys also varies veir 
much, from a pound for small 
monkeys of the ordinary kind, to 
£100 for the chimpanzee or the 
ouranff-outang. 

Cunosities of Nectar.— The 

sweet substance, nectar, found in 
blossoms and flowers, has been 
subjected to experiment by Mr. 
Wilson, who, from his results, has 
worked out some curiously-inter- 
esting calculations. For example : 
125 heads of clover yield approxi- 
mately 1 gram of sugar ; 125,000 
heads yield 1 kilogram, and as 
each head contains about 60 flo- 
rets, 7,500,000distinctflower-tubes 
must be sucked in order to obtain 
1 kilogram of sugar. "Now," 
continues Mr. Wilson, " as honey, 
roughly, may be said to contam 
75 x>er cent, of sugar, we have 
1 kilogram, equivalent to 5,600,000 
flowers, in round numbers, or say 
2,500,000 visits, for 1 lb. of honey. 
This shows what an amazing 
amount of labour the bees must 



perform." A notable part of the 
sugar is cane-sugar, which is re- 
markable, for honey containing 
sugar-cane is looked on by dealers 
as adulterated. A nice question 
here arises as to the manner in 
which the nectar is converted into 
cane-sugar while in possession of 
the bee. It is worthy of notice 
that in this country the fuchsia 
does not part with its nectar, in 
consequence of the nectary being 
inaccessible to native British in- 
sects. 

The Bocky^ Mountain Locust 
— ^The extensive injury done in 
America by this insect led to 
the appointment, recently, of a 
government commission to in- 
vestigate the subject Their re- 
port now published, contains 
much interesting information, of 
which the followmg is part. The 
locust area is of immense ex- 
tent; it lies between the 94th 
and the 120th meridians, em- 
bracing nearly 2,000,000 square 
miles. During the years 1871-77, 
the direct and indirect losses 
caused by the insect in states and 
territories lying west of the Mis- 
sissippi ana east of the great 
plains are estimated at not less 
than $200,000,000. The commis- 
sion have succeeded in mapping 
the breeding groundB and dirtricto 
subject to invasion, and indicating 
the directions taken by invading 
and returning armies. 

As a rule, flight is undertaken 
onlv during a part of the day, and 
in lair, clear weather. The desire 
for food, cloudy or rainy weather, 
and adverse winds may keep the 
locusts from taking wing. In all 
flights they rely much on the wir ^ 
to carry them, usually turr 
their heads towards it and dri ' 

o 
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interest. His researolies on the 
embryos of the common British 
lizards have led him to very nnex- 
pected results. Hitherto we have 
been accustomed to regard the 
crocodiles and tartles as the high- 
est ffroops of the reptile family, 
chieny on the evidence of the 
structure of the sofb and more 
important vital organs. Bat the 
evidence from the skull leads Pro- 
fessor Parker to regard the lizards 
not. only as the mout highly spe- 
cialised of reptiles, but the group 
which approaches most closely 
towards birds. 

Hot Water for Drooping 

Plants.— M. Willermoz, in the 
French Journal of the Society of 
Practical Horticulture^ relates 
that plants in pots may be treated 
with not water when out of health, 
the usual remedy for which has 
been re-potting. He says that 
when ill-health ensues from acid 
substances contained or generated 
in the soil, and this is absorbed 
by the roots, it acts as a poison. 
The small roots are withered and 
cease their action, consequently 
Die upper and younger shoots of 
the plant tarn vellow, and the 
spots with which the leaves are 
covered indicate their morbid 
state. In such cases the usual 
remedy is to transplant into fresh 
Boilj clean the pots carefuUy, se- 
cure good drainage, and often 
with the best results. But the 
experience of several years has 
proved with him the unfailing 
efficacy of the simpler treatment 
which consists of watering abun- 
dantly with hot water at a tempe- 
rature of about 145° Fahrenheit, 
having previouslv stirred the soil 
of the pots as mr as might be 
done without injury to the roots. 



Water is then given until it runs 
freely from the pots. In his ex- 
periments the water Erst came out 
clear, afterwards it was sensibly 
tinged with brown, and gave an 
appreciable acid reaction. After 
this thorough washing the pots 
were kept warm. Next day the 
leaves of two Ficus elastica so 
treated ceased to droop, the spread 
of black spots on the leaves was 
arrested, and three days after- 
ward, instead of dying, the plants 
had recovered their normal look 
of health. Yery soon they made 
new roots, immediately followed 
by vigorous growth. 

Vegetating Ammals.— An im- 
portant line of demarcation be- 
tween the vegetable and the 
animal world has been removed 
by recent investigation. Plants 
assimilate carbonic acid, give ofT 
oxygen, and form starch. By ex- 
periments on a species of Planaria^ 
a flat worm, described as GonvO' 
hita SchuUzii, Mr. P. Geddes has 
shown that that animal disen- 
gages large quantities of oxy- 
gen, decomposes carbonic acid, 
and produces starch. This worm 
abounds in the shallow water on 
the margin of the sea, and on 
exposure to sunlight pours forth 
a stream of bubbles containing, 
as proved by analysis, from 45 
to 55 per cent, of oxygen. And 
on subjecting a number of Pla- 
nanatochenucaltreatmentaquan- 
tity of ordinary vegetable starch 
was obtained. Pointing out the 
significance of these facts in the 
Proceedings of the Bioyal Society, 
Mr. Geddes says : "As the Drosera 
and Dionaa (two species of w<^^' 
known vegetable Fly-traps), w^ 
have attracted so much atte 
of lal^ years, have receive 
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that the application of sulphur to 
hemileia was coincident with, if 
not consequent on, the recent re- 
ports that sulphnr had been found 
to be a cure for a similiar fun- 
goid disease in the human being — 
viz., diphtheria. A fungus disease 
is rife among the sabnon in cer- 
tain English and Scotch rivers. 
It would apparently be worth 
while trying the effects of the 
cure there ; though its application 
to large rivers presents serious 
difficulties. 

Making a Queen Bee.— In a 
paper read to tne Quekett Micro- 
scopical Club, Mr. J. Hunter states 
that a fertile queen bee will in four 
years lay a million eggs. Twenty- 
one days are necessary for the pro- 
duction of a worker-bee ; " but the 
same egg that produced the worker 
in twenty-one days could, had the 
bees been so minded, have been 
bred up to a queen in sixteen days. 
The bees," continues Mr. Hunter, 
" only rear queens when necessity 
calls for them, either from loss of 
their old monarch or apprehended 
swarming. If I remove the queen 
from a hive, the first of these con- 
tingencies occurs, and after a few 
hours' commotion, the bees select 
certain of the worker-eggs, or even 
young larv8B two or three days 
old. The cell is enlarged to five 
or six times its ordinary capacity ; 
a superabandaDce of totally dif- 
ferent food is supplied; and the 
result is that, in five days less 
than would have been required 
^for a worker, a queen is hatched. 
The marvel is inexplicable. How 
a mere change and greater abun- 
dance of food, and a more roomy 
lodging should so transform the 
internal and external organs of 



without a parallel in all the ani- 
mal creation. It is not a mere 
superficial change that has been 
effected, but one that penetrates 
far below form and structure, to 
the very fountain of life itself. It 
is a transformation alike of func- 
tion, of structure, and of instinct.'' 

The Prevention of Insect In- 

juiy. — "The Prevention of Insect 
Injury by the Use of Phenol Pre- 
parations " is the title of a paper 
communicated during the year 
by a lady, who states that her plot 
of carrots being seriously affected 
by what is known as "rust "(Psila 
rosce), an insect that in the larval 
condition works underground, she 
had them moistened with a mix- 
ture of water and the preparation 
sold as Little's Soluble Phenyle. 
This had been previously proved 
to be fatal to insect life, and at 
the same time favourable to vege- 
tation ; and it did not fail in uie 
case of the carrots. To quote the 
lady's words: "In less than a 
fortnight the attack had ceased 
spreading, and some of the in- 
fected plants showed signs of re- 
covery ; in a another week healthy 
foliage was showing ; and from 
that time till the 12th of August, 
when they were raised for ex- 
amination, they continued to grow 
luxuriantly with no return of 
attack of the rust-fly." 

Plants and roots watered with 
the dilute solution have a tarry 
smell, which is, however, removed 
by cooking ; and the writer con- 
cludes by stating that she has 
found the Phenyle beneficial in 
all cases; and, "looking at th'' 
degree to which larval health 
afScted in many cases mere^ 
the difference in the watei 
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any living creature ! The case is | condensed state of the sap 
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in good health, and which have John thinks, for anyone who 



lived with him since 1874. They 
are, therefore, probably five years 
•old. He has also workers of lasim 
niger, formica sangumea, forwUea 
Jusca, audi formica cinerea, which 
he has had nnder obserfation since 
1875. 

In his prevkms papers he has 
^ven various instances which 
«eem to show that ants do not 
^ediibit such unvarying kindness 
to their friends as has been usually 
supposed. He wished, however, 
to guard himself against being 
supposed to question the general 

food qualities of his favourites, 
n fact, ants of the same nest 
never quarrel among themselves ; 
lie had never seen any evidence of 
ill-temper in any of his nests. 
All is harmony. He had already 
in previous papers given various 
instances oi tender kindness. 
A^ain, in one of his nests of for- 
mica fusca was a poor ant which 
had come into the world without 
antennas. Never having pre- 
viously met with such a case, he 
watched her with great interest, 
but she never appeared to leave 
the nest. At length, one day 
he found her wandering about 
in an aimless sort of manner, and 
apparently not knowing her way 
at all. AEter a while she fell in 
with some specimens of lasiv^ 
Jlavue, who directly attacked 
her. He then set himself to 
separate them ; but she was evi- 
•dently much wounded, and lay 
helpless on the ground. After 
49ome time another formica fusca 
from her nest came by. She ex- 
amined the poor sufferer carefully, 
4^en picked her up tenderly and 
<sarried her away into the nest. 
It would have been difficult, Sir 



witnessed this scene to have de- 
nied to this ant the possession of 
human feelings. 

It is clear, from the ezperi- 
ments recorded in the present and 
in Sir John's former papers, that 
the ants recognize all their fellows 
in the same nest, but it is very 
difficult to understand how this 
can be effected. The nests vary 
very much in size, but in some 
species 100,000 individuals may 
probably be by no means an un- 
usual number, and in some in- 
stances even this is largely ex- 
ceeded. Now, it seems almost 
incredible that in such cases every 
ant knows every other one by 
sight ; neither does it seem pos- 
sible that all the ants in each 
nest should be characterised from 
those of other nests by any pecu- 
liarity. It has been suggested, in 
the case of bees, that each nest 
might have some sign or pass- 
word. The whole subject is full 
of difficulty. It occurred to Sir 
John, however, that experiments 
with pupsa might throw some 
light on the subject. Although 
the ants of every nest, say of /or- 
mica fusca, are deadly enemies to 
others, still if larvse or pupas from 
one nest are transferred to another 
they are kindly received, and 
tended with, apparently, as much 
care as if they really belonged to 
the nest. In ant warfare, though 
sex is no protection, the young 
are spared — at least, when they 
belong to the same species. More- 
over, though the habits and dis- 
positions of ants are grea^lv 
changed if they are taken e-^ 
from their nest and kept in 
tary confinemenl^ or only 
few friends, still in such c 
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atancOH- thej will (lareliillj tend 
Kuj young which maj be confided 
to tnem. Now, if therecogiutioii 
were effected bj means of some 
aignal or pasBword, then, as it 
can hardly be Hnpposed that the 
larTieorpapEBWOnlabeaufficieiitly 
intelligent to appreciate, atill less 
to remember it, the pnpaa which 
were intra sted to snts from 
another's nest would have the 
password, if any, of that nest, and 
not of the one from which they 
had been taken. Hence, if the 
recognition were effected bv some 
password or sign with Uie au- 
tennffi, they would be amicably 
received in the nest from which 
their nurses had been token, bat 
not in their own. He, therefore, 
took a number of pupie ont of 
gome of his nests of formica fasea 
and latiug wiger and pnt them in 
small glasses, some with ants from 
their own nest, some with anta of 
another nest of the same species. 
The results were thnt 32 ants 
belonginjf to formica fusca and 
lasiua niger, removed from their 
nest aa pupa, attended by feiends 
and restored to their own nest, 
were all amicably received. What 
w still more remarkable, of 22 
ants belonging to formica fusca, 
removed as pnpw, attended by 
Strangers, and returned to their 
own nest, 20 were amicably re- 
ceiTed. As regards one. Sir John 
^ donbtfoi . ti« last was crip- 
l)led m ' -,f the popa 

«^e,B ■>8,heran- 

*"eni laye been 

?°e. tjoiier of 

*«« . in the 
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same species, and then returned 
into their own nest, 17 were ami- 
cably received ; three were at- 
tacked 1 about two Sir John felt 
donbtfoL On the other hand, L5 
specimens belonging to the same 
two species, removed as pnpee, 
tended by strangers belonging to 
the some species, and then pat 
into the strangen' nest, were aU 
attacked. 

The resnlts may be samma- 
rized as follows;— Pnpte brought 
np by iriends and replaced ia 
their own nest- attacked, i re- 
ceived amicably, 33. Pupfe 
brought up by strangers and put 
in own neat-— attacked, 7 (about 
three of these Sir John did not 
feel sure); received amicably, 37. 
Pnpta bronght np by strangers 
and put in strangers' neat — at- 
tacked, 15 ; received amicably, 0. 
Sir John intends to make further 
experiments in this directioo ; bnt 
the above results seem very inter- 
esting. They appear to indicate 
that anta of the same neat do not 
recognise one another by any 
password. On the other hand, il 
ants are removed from a nest in 
the pupfe state, tended by stran- 
gers, and then reatored, some at 
least of their relatives are cer- 
tainly puzzled, and in many cases 
donht their claim to consan- 
guinity. Strangers in the soma 
circumstances wonld be immedi- 
ately attacked. These ants, on 
the contrary, were in every case, 
sometimes, nowever, after exami- 
nation, amicably received by the 
majority of the colony, and it was 
oft«n several honrs before they 
came across one who did not re- 
cognise them. 
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The Highest House in the 

World.— TheUnited States Sienal 
Service Station at Pike's Peak is 
the highest signal station in the 
world ; it is also the highest in- 
habited portion of the globe. It 
was opened in September, 1873. 
It is nnder the charge of three 
selected army officers. Seven ob- 
servations are taken daily, and 
all storms are closely watched. 
The snmmit of Pike's Peak con- 
tains 60 acres. It is 14,336fb. 
above the level of the sea. On 
the highest point of the snmmit 
stands the signal station — a rongh 
stone bnilding, 24 by 30, one story 
in height. It is divided into fonr 
rooms — officers' room, kitchen, 
store-room, and wood-room. The 
station is three miles from the 
timber line, where the greater part 
of vegetation ceases. Short grass, 
tnftea with delicate Alpine flowers, 
struggles for an existence against 
the frigidity of the atmosphere, 
and creeps towards the mountain 
top; but there are hundreds of 
acres of cold grey and reddish 
rocks, where not a vestige of 
yerdnre exists. 

Like the dwellers of the Arctic 
regions, the inhabitants of Pike's 
Peak have but two seasons — 
summer and winter ; two months 
of summer— Angnst and Sep- 
tember — and ten long, cold 
months of winter. The summer 
season passes quickly. The atmo- 
sphere is congenial ; the many 



visitors to the Peak enhance it» 
social life with joy, wonderment^ 
and mirth. Dnring the summer 
of 1878, upwards of 900 people, 
in parties from 5 to 30, visited 
the Peak, among them many 
ladies. They registered from the 
fonr quarters of the globe, and 
they ail expressed admiration and 
astonishment at the grandeur and 
sublimity of the wonderful views 
as seen from the Peak. To be- 
hold a sunrise from the Peak is 
an event of a lifetime, and for 
this purpose visitors often remain 
over night at the station to be 
ready to catch the first glrmpse 
of the sun as it appears above the 
horizon, gilding with its bright 
rays the mountains, hills, valleys, 
and plains, to the wonder and 
delight of the amazed beholder* 
The summer months are also oc- 
cupied in preparing for the long 
siege of winter. During the 
months of August and September 
upwards of 3,0001b. of the usual 
variety of family stores, and about 
25 cords of firewood are snugly 
stowed away. These are all earned 
to the Peak in small quantities 
on the back of the poor, despised 
Burro, whose head has the appear- 
ance of being encased in cloth, 
and whose ears are nearly the 
length of his legs, and who w^lVa 
at the pace of a snai^ and a 
slow snail at that. 

Dredging in the Ga 

Sea. — At the recent 
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meeting of the Uiuted States of the jonmev were topographical 
National Academj, Frofeasor BiirTejB,leTeIliiig8 of tbe principal - 
Agassiz preaenbed an interating parte of the lonte, a whole senes 
report on dredging opeiationB of aatronomical determinations, 
carried on in the Ciuibbean Sea and a lai^ addition to onr know- 
dnring the past year. He had, ' ledgo of a region still little known, 
he said, verified a theoiy held bj} The Upper Coarse of the Brab- 
him for Bome time reguding the mapntn Biver.— ]£r. G. Black 
ueceaaity and utility of deep-sea , read a paper, at the meeting of 
-dredgiug — Uiat almost all the the Bntish Association, on the 
fauDafonndatthegreateBt depths npper course of the Sanpo, or 
^y the Challenger expedition are ' Brahmaputra River, with special 
'Uao to be found at a depth of not i reference to an important eiplo- 
"lore than 2,600 fathoms. Tlie ration recently made by a native 
^ork of the ChaUenger had been j anrveyor, attached to the Indian 
^ofined to dredj^ing at great Sorvej Department. AAeo' giring 
^lepthfi, and ooonpied abont two- a geneial dea oiipti on of the geo- 
-Ond-a-lialf years ; while he, on a ^raphy of the npper portion of 
^all ateamer of 350 tons, had the Sanpn as derived from Messrs. 
*>Oea able in a few months to | Bogle, Manning, and recent tra- 
cks a collection of deep-sea vellers, Mr. Black proceeded to 
•anna second only to that of the I describe the new survey, which 
Challenger ojcpodition, and ap- commenced east of Chetang, a, 
proaiohio^ near to it in complete- village in Eastern Tibet. Pre- 
vious explorers bad reported that 
the course of the river east of 
that point was first east and then 
south-east. This proved to Ije 
only partly trae, as the Sanpu 
proved to make a huge bend to 
the northward before entering on 
its south-western course towards 
Assam. Tarious towns and mon- 
asteries lay dotted about tlie 
valley, some of which were curi- 
ously identified by the author 
with names on S'Anville's map, 
prepared in the early part of last 
century. This bend was pre- 
viously quitA unknown, and nov 
leaves room for a northern feeder 
of the Subansiri, thns accounting 
satisfactorily for its large balk, 
a &ct which hitherto had proved 
rope somewhat of a puzile to geogra- 
'Our- phers, Mr, Black concluded by 
'■ the citing some intaresting corro- 
inlts boratiouB of this new Xscovery 



variety. Profo-™, 

A^assiz also discnssod the qnee- 
tjoa of a. sunken continent, once 
occnpjMng- a great share of the 
^ea of the present Caribbean 
Se^ tLixA «>Qnectiag the West 

^t|^-a^^^w^of the Gulf 

-f W^^^ti?^*-*^ *>y Water. 
Oeogr^pS^ S« P^ the Russian 
^f lS7sf Al^i^'^^. in the close 
8onb€id tlie j.^j^j'^^ienstem de- 
to Siljeria, in ■ 'oumey 

the posaibU; 'igata 

t' ty the 

■b, that 
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afforded by information collected 
hj tk« Abb^ Desgodins, and by 
Lieutenant Harman's recent 
measnrements of the discbarges 
of the larger rivers of Assam. 

Scenes in Afghanistan.— Major 

Campbell, at the meeting of the 
British Association, described the 
Shorawak valley and the Toba 
plateau in Afghanistan. The 
Shorawak valley had never been 
visited by Europeans before the 
recent campaign. It is a narrow 
strip of flat country lying between 
the desert on the west and north- 
west and a range generally known 
as the Sarlat Hills to the east. 
Its total length is about 40 miles, 
with a width of ten miles at the 
northern end, and it is 3,250ft. 
above the sea. The head of the 
valley to the north is closed in by 
the southern spurs of the Khwaja- 
Amran range of mountains, which 
nearly join the north-western 
spurs of the Sarlat Hills, only 
leaving a gap of about a mile 
through which the Lora Biver 
runs into the valley. The desert, 
which stretches away westward 
as far as the Persian frontier, 
rolls up in the form of sand hills 
to the edge of the cultivated land 
of the valley. The Lora River, 
which waters the valley, runs 
nearly dry in summer, and its 
water is always brackish. The 
valley is thickly populated and 
crops of wheat and barley are 
raised. The river, after flowing 
through the valley, is swallowed 
up in the sand of the desert. 
The Toba table-land is at the 
north-eastern extremity of the 
Khwaja-Amran range of moun- 
tains. The general elevation is 
over 7,000ft. Major Campbell 
gave an interesting account of 



this plateau and qf its inhabitaxuM- 
It wUl probably form an excellenfT 
hill sanatorium for the troops 
stationed in the Pishin Yalle^. 
The climate of the plateau in 
summer is very pleasant. 

The Kitchen Middens of 
Hissarlik— Dr. L.Moss, R.K, at 
the meeting of the British Associa- 
tion, exhibited a collection of 
organic remains from the Kitchen 
Middens of Bissarlik. He re- 
marked that whatever opinions 
may be held as to the site or even 
as to the actual existence of Heroic 
Troy, there could be no question 
about the antiquity of the walled 
acropolis recently unearthed by 
Dr. Schliemann at that "step" 
ping-off place between Asia and 
Europe," and on the very spot 
where tradition placed the ancient 
stronghold. Dr. Schliemann had 
most freely given him permission 
to collect any of the fragments of 
bones which were exposed in every 
yard of the excavations, but the 
accumulations cut through are so 
extensive and of so many success- 
ive ages that he had found it 
necessary to restrict himself to 
those immediately overlaying the 
old wall. They consisted of charred 
and broken bones of deer, goat, 
sheep, ox, boar, often marked by 
sharp cutting instruments, some- 
times converted into implements, 
such as a much-worn handle, ex- 
hibited, made from the tibia of a 
deer. Worn and polished astragali 
were common, and may have been 
used in the well-known children's 
game. The collection also con- 
tiEiined the tibia of a teal, and the 
leg and wing bones of a ' 
the vertebrsB of a very lar 
a small osseous fish, 
vertebrae and palate teet 
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MitltuMcuu rt^nmiDs were very plen- 
ittul. tkiul ouuMiMteit almost entirely 
K*t MhottM ut the eilible mollusca, 
M\»w umnl uvery where ou the sjhores 



of Buildings in Midian," and 
stated, among geographiaJ par- 
ticulars, that Arz Madyan, as the 
country is called by natives, has 



ol' U»o 4l«)>;tMni'— uaitiely, cockle, I a coast-line of about 300 miles on 

ovHivi'k HiuHjtiil, littipot. whelk, pec- 1 the eastern side of the Red Sea ; 

U»»»» «»\>luu» tittvl m oue iustance and that, "topographically speak- 

|K)i utiv iilvn*, b*art5» oK trcvhus and ing, the whole tract is a prolonga- 

»*mU ;k tK»u^l v^»^luulvlIa may have tion of the great Hauramc Valley 

tKH)u UMvNt iv>4r v^iuamcut. Many of the land of Moab; of the Nejeb, 

v>t tho b\>u\>M \.>f jM>^ worv tri>m or south country; of Idumaea, 

v\'UM)^<*umuilH- ^fuv'tthat i^Kuuteii which the Hebrews called Edom; 

U»v%M>>tK vi\»(tto(«(totitiv>tt. It was re« I and of the classical Nabathaea, 

H4,ok'*Mu i»h«iD tlu> antlors of red whose western capital was Petra, 

vUv» <HXMki Unxi ihu up v>l the bn>w the Rock." Traces still exist of 

^»iu> *t4*%M v.'«K I'Ikjv wei>!> u^tiallv an ancient road which, passing 

v^%*.**» i*ui.U.»*«» v>»^ ^♦(j aII evt*ut^ eighteen cities and towns, was 

K**>sl\^>l v'i> vvU^«ti> ^» tiu> otkiiunftc one of the earliest, if not the very 

^vmvk tn^ouiv htiui.ui lvite«» be eiirliest, of "overland routes "to 

vv\^ wvMv^ >M^^scv>v>^ «H ut>N.>rtt mtai»t and tirom India. "Here," says 

^^* *\ <♦» w\ v^>^«trt\«, <M»v ic>#«^t with Captain Barton, "before the Nile 

y V'v s '4«-H>«^\ ^»»«vv\>%ftttht^WMgdi- route to Alexandria was opened, 

\ *Ux>; \^*<^ >H ^t* <MH^h#«i p^ Qtereliants disembarked their 

V ^> ^^rv >yiiv*HvW <v*t»<ui»* ^e ^c^xmIs* preferriDg the long and 

^' **' M ,♦,< ,Hsx\»t^*»--it «>i- ^ki^ r^Md» toilsome camel-journey to the dan- 



tK<^ ^roue sliip-voyage northwards ; 

^ lu J, reaching Petra, the imports 

,'-%, v^^«.v . ^ere passed onto Phoenicia and 










gypt. 

Building materials were abun- 
I'dut^ stone of didferent kinds, 
ilalinBter, gypsum, and fireclay, 
I r;* tuxtied to STOod account 
-hitects and builders of 
IS is testified by the 
ruins of honses, temples, 
^Incts, and mining and 
'I'ks. At one of the 
1 1 1 e m en ts the aqneduct 
miles in length; Shuwak, 
1 i, is a plaet»that *^ could 
ave lodirevi let<«?than2».\0«» 
and this is bat a section 
t inhabited districtthrongh 
I can be traced ^^a water- 
<' t'ov the to<ft*t oi at least four 
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■»■ 



latiou tt^^w pir«TatI< in this 
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on 96 popnlons and busy mining 
country. But the copper and the 
lead and the gold are not yet ex- 
hausted; and it may be that 
modern enterprise will find scope 
for its energies in the ancient land 
of Midian. 

Buddhist Remains in the Jella- 
labad Region.— Mr. W. Simpson 

read a paper at the meeting of the 
British Association, on Buddhist 
remains, which he traced in the 
Jellalabad region. He gave a list 
of the larger groups. One point, 
he said, was apparently^ clear, 
that in the Buddhist period the 
population of the Jellalabad 
Yalley must have been much 
more numerous than at present, 
and that the area of cultivation 
must have been also more exten- 
sive. The topes were large and 
elaborate arcmtectural structures, 
and the author believes the same 
might be said of the monas- 
teries; for the explorations pro- 
duced sculptures and plaster 
figures in great quantities, which 
had been all painted with bright 
colours, and in many cases thiclkly 
gilt. The wealth necessary to 
construct such a mass of build- 
iDgs, as well as the maintenance 
and the large popula- 
nks who lived in these 
have been great, 
lumber of people in 
this day would be 
lent to support them. 
Mst ascetics alone mast 
judging by the re- 
or three times greater 
Tit population. 
Cas, where the- river 
the valley at the 
re the remains of an 
) an old road. The 
as the Badshah-i- 




Bah, or the " Imperial road/' and 
it was supposed from its name to 
have been made by one of the 
Emperors of India. Our en- 
gineers made repairs on this road, 
and from the officers engaged on 
this work Mr. Simpson received 
the information that portions of 
Buddhist masonry are still to be 
seen on it, showing it is older 
than the Badshahs who ruled in 
Delhi, and that regularly-con- 
structed ways were made m the 
more civilized period of Buddhism, 
a kind of public work which the 
Afghan has long ceased to trouble 
himself about. While the en- 
gineers were at work at this spot 
they also discovered an old aque- 
duct constructed along with the 
road, with a considerable tunnel 
through one of the hills, by which 
the water was led to the Chardeh 
Plain, on the east of the Jellalabad 
Valley, and which is now a desert 
of stones, and so dangerous from 
the heat that no native of the 
country, they were told, would 
venture to pass over it in June 
or July in the daytime. The 
aqueduct discovered by the officers 
is a pretty clear evidence that 
this wilderness of boulders was 
at some former period under cul- 
tivation. 

Further valuable light drawn 
from the same source was afforded 
by Major Cavagnari supplying 
the author with a working party 
to make excavations at the Ahin 
Posh Tope, about a mile south 
from Jellalabad. The principal 
object was to explore the arcm- 
tectural details of the remains, 
but while thus engaged the auti' '" 
penetrated, by means of a t* 
cut for about 45ft. throng' 
masonry, to the central 
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difficult work there would be a Btakgmitee firom tiie bed of the 
gradnal ascent to the plains lake, formed enormoTis coliunns, 
aronnd Homo. The ronte would which looked aa if they had been 
go on by Moeol by the valley of ' made expreaHly to eurtain the 
the Tigris to Bagdad, thenee to ' enornmna archeB. They thna 
Bashira, and, in some fnture time, ' reached the eitremity of the lake, 
to Beloochistan and to Knrraehoe. where they noticed a large channel 



capable of. 
Cjpraa was 
doabt Bicknt 



In the course of the paper Com- 
mander Cameron referred to Cy- 
■ prna. He aaid the island would 
prove of great advantage to the 
^nbeh Crown. It waa of great 
strat^rioal importance, and it was 
alHo valaable as showing what, 
nnder good government, ei ■' 

in laws, Asiatic Tnr 

id been saiJthat 

^-,%^rb"^trft ^^"^ 

xnembere& they went into tents 
■^f thTye.^' "■^"'"''"'ble period 

Q^ ^w dndergronnd Lake.— 
liE_^jMncen Oourier (AJgeria) 
™ a woaderfol discovery 
C-ma^e at the pictareeqae 
t, S^tliat place. Some 
^;*q blasted an enormoas 
.gasoades, and, on 
"iris, fonnd it 
, opening into 
of which wai 
'.T. Constmct- 
and providing 
aiiles, the work- 
long this under- 
■'liich at a distance 
fuand to merge 




i-ke of Jin 



"tier the 



ertending' towards the south, into 
which waUr qnietly made ite way. 
This is supposed to be a large 
fissure which has baffled eiplora- 
tion hitherto at Sebdon, and wUch 
connects the cascades with that 
locali^. and thus with the mys- 
terious sources of the Tafna, It 
is possible that here thay have 
found an immense natural basm, 
supplied by powerful sources, and 
sending a part of its waters to- - 
wards the late, whUe the rest 
goes to Sebdon. The workmen 
estimated the distance under- 
ground traversed by them at three 
kilometres and the breadth of toe 
lake at two. They brought o^ 
with them a quantity of "^S* 
which swarmed round the i^r^ 
and which were found, to "" 
blind. 

Exploration in Aflica-^ICW- 
Savargnan de Brazza and V'' 
Bajlay returned to Paris dnrio? 
the coarse of the year aiter'thre^ 
years' hard work in the explor«' 
tion of the river Ogowfi, in west- 
ern Africa. The eipeiiitioii, ol 
which Lieutenant de Bra-zzaWttJ 
the leader, had the co-operation at 
first of M, Marche, who. in com- 
pany with the late Marquis w 
"ompifegDe, had alrea-dy done 
■ luoh to advance our tnowledg* 
>l the Ogow& M. Maxclie had. 
Lowevor, on account of l»ia heollJi. 
o give np his work ancl retnmto 
' raooe. MM. de Bra-^^^ ""^ 
lallay also suffered Mjuoli &» 
■fOT at firat, and were — '"^ 



indwd 
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"Buffering when, in August, 1875, 
they left Lambarene, tne extreme 
limit of the European, factories, 
to commence the real work of 
their campaign. 

For escort thej had a dozen 
Laptots, indigenous soldiers from 
the French colony of Senegal. 
The explorers met with many diffi- 
culties and discouragements from 
the hostility and cupidity of the 
natives, ana in the end it became 
almost a regular series of battles. 
The course of the Ogow^ may be 
divided into three nearly e(^ual 
parts — the upper, the middle, and 
the lower. The middle follows an 
almost straight east and west 
course just south of the Equator ; 
the two others incline ^bout a 
degree and a half towards the 
south — ^the one towards its source, 
the other towards its mouth. The 
merchandise and baggage of the 
explorers coald only be carried in 
canoes and by the arms of the 
natives, who made terrible ex- 
actions from the expedition, which 
was almost entirely in their power. 

The first halt was made at Lop^, 
a large village on the opper course 
of the Ogow6, M. de Brazza 
penetrated into the country of the 
Fans, those fine cannibals whose 
praises are sung by Burton, with 
whom he was able -to enter into 
friendly relations; and he suc- 
ceeded in reaching Dam^, a posi- 
tion considerably advanced on 
the upper course of the river. M. 
de Brazza suffered seriously in 
this journey, and on his return 
had to let his companions ad- 
vance to Dum^ without him ; he 
was only able to reioin them in 
April, 1§77. "^ 

The further progress of the ex- 
pedition was.almo8t stopped by the 



Adumas, who, on the pretext that 
the whites had introduced the 
smallpox, wanted to mulct the ex- 
pedition of the greater part of its 
baggage. It was only by a ruse 
that tne explorers were able to 
get out of the clutches of the 
Adumas, and after many dangers 
from the numerous rapids the 
party found themselves together 
a^ain at the fall of Poubanu 
Aoove this the Ogow^ becomes 
an insignificant stream. Here 
the exploration might have ended, 
as one object of the expedition 
had been accomplished — viz., the 
solution of the question as to 
whether the Ogow6 rose in any 
p^eat interior &ke; it was clear 
it did not. However, after a few 
days' rest the explorers, in s{)ite 
of their broken-down condition 
and the exhaustion of their re- 
sources, left the basin of the 
Ogow^ in March, 1878, to pene- 
trate still further into the interior. 
So badly did the natives treat 
them here that they were com- 
pelled to buy four slaves to carry 
the baggage. 

Under these circumstances the^ 
traversed successivelv the terri- 
tories of the Ondumbo, the Um- 
bet^, and the Batek^, suffering^ 

freatly by the way from both 
unger and thirst, for the country 
was devastated by famine. A 
stream, the N'Grambo, running 
east, led the explorers to an im- 
portEint river, the Alima, which 
they have made known to geo- 
graphy for the first time. This 
river, about 500 feet wide and 
16 feet deep, to all appearance i« 
an affluent of the Congo, 
attempting to descend this 
the Frencn explorers had 
the gauntlet between bank 
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vhh htoaHaSe iSTSgaip and. Eke 

St*si^«r» ^«* ** *^ eompeCai 

io fcre in •eif-ietenoe- Great 

yil^,A^tt9 w€re wpen, filled with 

eoea^t!^ who £jiaIlT attacked tl:^ 

expkfnn wria caiKMa filiai witii 

nea armed witii gnna. Thtfj 

qnitted the lirer and marched 

jMMttivarijy erosvin^ manj water- ; 

coar««s flowinj^ ea^wardiu Ther 

safGErred ao moch from kmger- 

tJiat the ezpeviitioii had to he' 

dmdcd. Dr. Baiia j and some of 

the aUendanta bemj^ aent back to 

the OgowS. IL de Biazza went ; 

•ome £«tanee farther north wazda, I 

when he alao from banger and; 

MoSahu: waa eompdJed to re-. 

treat fle rejoined hia eompoudona | 

in Heptember, and on Norember 

90 the whole portj reached the ' 

French aettlement at the Oaboon. 

TboA ended one of the most 

aaeeesKf ol of recent French ex- 

ploriDg ezpedttiona. It has added 

a considerable region hitherto 

unknown to onr maps, and 

helped not a little to solve the 

lezing problem of African 

iperial Survey of India. 

T on the Imperial Survey 

. by Mr. J. Q. N. James, 

Superintendent of the 

of India, was read before 

ritish Association by Mr. 

The object of Mr. James's 

was to sketch ont in a con- 

:i)anner the natore of the 

in progress and 

•i by the Indi^'^ 

nent, and t" 

Acal utilitj" 

>ey of Indi'* 

, consiHted 

iches, na 

l.Topo, 



tmc Work, mniishea the ereat 



per- 



basia hy pnncip^ triangulatiOT 
for the ori:iin and ertenaon of 
detail s ane ^ s execated by the 
Topoetaphiil aad Beroiae 
branchea. Already the whole of 
India m corered with principal 
triangalatioa which, for scientific 
accuracy, is ansarpaaaed by aiy 
similar nndeitakui^ in the wOTla. 
To the Topographical Iwranch i8 
aasuTned the Uboar of executing 
geo^phical snrreys of natiye 
states and hilly or forest tracts m 
British territory, asaally on a 
scale of one inch to the mile. 3ur. 
James described the methods 
adopted in the eaecation of **^®®® 
topographical sorreys, and pointed 
oat the vast amount of geogra- 
phical information whicb is col- 
lected by the surveyors- 
Daring the ifcdmiaistration of 
Sir Henry Thuillier, late Surveyor- 
General of India (1861 to 1877), 
an area of not less than 290,000 
Biinare miles was surveyed and 
mapped, including the wildest 
and least-known tracts of India. 
This enormous area, more than 
double the size of Great Britain 
and Ireland, was surveyed in 16 
years at an average cost of £2 the 
square mile. The Keveoue Sur- 
vey operations, the paper said, are 
chiefly confined to open and well- 
cnltivated districts in British ter- 
ritory. They furnish complete 
and accurate records of the area 
and boundaries of every village 
and district. They show the ex- 
tent of waste and cultivated land, 
the nature of the soil, and the 
principal features of the country 
on a scale of four inches to the 
mile. From these original sur- 
veys excellent maps of complete 
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districts are completed on various 
scales for general administrative 
purposes. In some special dis- 
tricts the system of cadastral field 
surveys has been introduced. 

During Sir Henry Thuillier*s 
superintendence (from 1847 to 
1877) an area of 493,000 square 
miles was completed on the vil- 
lage survey system, on a scale of 
four inches to the mile, and 
12,281 square miles by cadastral 
measurement, on a scale of 16 and 
32 inches to the mile, making an 
Aggi'egate of 505,574 square miles, 
considerably more than double the 
area of France. The Revenue 
Surveys comprise a great portion 
of Bengal and Assam, ail Oude, 
part of the I^orth-West and Cen- 
tral Proviaces and Bombay, nearly 
all the Punjab, and all Scinde. 
This work has not been accom- 
plished without the sacriBce of 
manj valuable lives, and the ne- 
cessity of facing dangers and hard- 
ships of no common kind. The 
zeal and devotion of the Indian 
Burvevors are beyond all praise, 
and their work has been and con- 
tinues to be most valuable. 

It must, however, be clearly 
understood that a considerable 
portion of what has been accom- 
plisbed by tbe Topographical 
branch oi the Department is 
nothing more than a first survey, 
rapidly executed, for geographical 
and general administrative pur- 
poses. Hereafter more rigorously 
accurate and complete surveys 
will be needed. Meanwhile, there 
is not a single official in India wbo 
does not possess maps of the por- 
^ovk oi the country included in his 
jnri^sdiction which are suited to 
eve:i.y ^reaent requirement. The 
maps iflsued by the Surveyor- 



General's Department are also 
utilised by engineers in the con- 
struction of public works, by the 
foresters for conservancy purposes, 
by mining companies, plajiters, 
holders of estates, and by every 
branch of the civil and military 
services for purposes too numer- 
ous to detail. 

The Unsorveyed Coasts of the 

World. — A paper was read before 
the British Association by Lien- 
tenant Temple, E.N., dealing with 
the unsurveyed coasts of the 
world. He reminded the section 
that public attention had been 
lately drawn to the unsurveyed 
state of narts of the coast of 
South Africa, and to the fact that 
they had not been sounded for 
half a century, by the grounding 
of Her Majesty's ships ActiuB and 
Tenedos on some unknown reefs. 
Inquiry was thus directed into the 
present state of the surveying 
branch of the Navy, with a view 
to the prevention of similar dis- 
asters in the future. Instead of 
progressing, or even maintaining 
its position, the surveying service 
had been allowed to decline, and 
by the middle of 1873 it had fallen 
so low that only one of Her 
Majesty's ships was engaged in 
actual surveying duties. As re- 
gards home work, the Hydro- 
graphical Department was un- 
equal to the demands upon it. At 
the present time there were five 
regalar surveying ships in com- 
mission, while detached parties 
were doing their best with small 
craft and hired steamers, or with 
hired boats and crews. The de- 
tached system of nautical sur* 
ing, though undoubtedly 
and of some value as an a 
force, had several disady 
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Jiellntj-LAsfioo. beyoad 8-2o north. Id dedge 

'^"' l'> I travelling it is indispensable that 

land shoTtld be near, and that the 
ice ahonld be fast, and there ue 
few known points where thew 
conditions can bo obtaine<3. Ne- 
vertheless, Commander Beaumont 
contended that there was uothiog 
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disconraging in tUs ; nor need 
tHe work be confined to the high- 
est latitudes, for where scientific 
research and a practical school 
for future explorers are the ob- 
jects, much important work can 
o^ done in all parts of the un- 
known region. He anticipated a 
rich harvest of valuable results 
from the work of the present 
year. 

The author then addressed him- 
self to the question of which route 
affords the best promise of geo- 
graphical discovery. Franz- Joseph 
Land seems, at first sight, to fulfil 
tie conditions required to insure 
success. Here the land extends 
far to the north, and if any part 
of the shore could be reached by a 
ship, a sledging party might cer- 
tainly attain to the 86th parallel. 
But the disadvantages of the route 
were, that it is uncertain whether 
a vessel could reach the land, while 
there was no alternative after 
starting but to succeed or fail. If 
the main object was not gained, 
no lesser useful work can be done. 

The next route, in Commander 
Beaumont's opinion, now that the 
North-East Passage had been 
achieved, was the exploration of 
the land about Gape Britannia, 
proceeding by way of Smith 
Sound— that is, the discovery of 
the northern side of Greenland. 
He preferred this route to an at- 
tempt along the eastern side, be- 
cause a higher latitude can be 
reached by Smith Sound; and he 
believed that a vessel might win- 
ter on the eastern shore of Bobe- 
son Strait and advance dep6ts to 
Repulse Harbour in the autumn. 
Commander Beaumont, who has 
seen Cape Britannia, the most 
northern known point of Green- 



land, believes that to stand on its 
highest peak would alone throw 
much light on Greenland geo- 
graphy. He then submitted calcu- 
lations, derived from his own ex- 
perience, of the time that it would 
take for a sledge party to reach 
Cape Britannia, and of the nature 
of the ice; and offered several 
valuable suggestions for improved 
appliances in travelling over soft 
and deep snow. Commander 
Beaumont confidently predicted 
important geographicsd discoveries 
and other useful scientific results 
for an Arctic expedition de- 
spatched up Smith Sound, with 
Cape Britannia and coasts beyond 
as its principal goal. 

In Afghanistan.— At the Shef- 
field meeting of the British Asso- 
ciation a paper was read, written 
from Candahar by Captain E. 
Beavan« In it he described the 
country between Candahar and 
Girishk, which was traversed by 
the division under the command 
of Major-General Biddulph in 
January and February, 1879. 
Girishk, on the right bank of the 
river Halmand, is of great im- 
portance as a military position, 
because it lies at the extremity of 
the vast mountain masses that 
break up the whole country be- 
tween the Halmand and theAr- 
ghastan into a troubled sea of 
rock. Skirting the route to the 
south lies the great sandy desert, 
equally impassable for troops. - 
Thus the tract from Girishk to 
Candahar forms practically the 
sole military passage between 
liidia on the one hand, and Persia 
or Turkestan on the other. It ' 
for armies what the Suez Canr' 
for ships. The narrow stri; 
plain which this route trav( 
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Jacobabad-Bolan roate, on tlie 
western side of the Indas, is also 
open to the periodioal danger of 
inundation by that rirer (result- 
ing last year in the isolation of 
Jacobabad itself from Sukkur by 
thirty-eight miles of water), and 
to the restriction of its use to cold 
weather, owing to the painful and 
disastrous effects of crossing the 
Kaehi desert in the hot season. 

The journeys, however, of the 
native explorers, in str acted by 
Colonel Browne, through the pre- 
viously unknown district lying 
between the Quetta-Pishin line 
and the Suliman range, have re- 
sulted in the accumulation of 
material sufficient to warrant the 
march of a column under General 
Biddulph from Candahar, east- 
wards, towards Dera Ghazi Khan, 
which has been selected as the 
base on the Indian side on account 
of its proximity to Mooltan, on the 
Indus Yalley Bailway, and its 
avoiding a defert passage to the 
hills. The object of this march 
was to investigate the various 
practicable caravan and other 
routes said to exist between the 
Pishin Yalley and Dera Ghazi. 
Starting from Kushdil Khan, at 
the eastern end of the Pishin 
Yalley, this expedition reached 
Bolozai, to the Surkhab Yalley, 
by crossing the Suranari Pass, 
and here were discovered two 
great rivers, the Zhob and Bhori, 
radiating eastward through open 
valleys, and affording the finest 
openings for a route to India. 
Tne Zhob, which trended too 
much northwards, was not fol- 
lowed, but apparently would strike 
the frontier ranges at the Gulere 
(or Gomul) Pass. 

The Bhori Yalley was reached 



from Bolozai by following the bed 
of the Surkhab River by Yusuf 
Kutch to the IJshtara Fass (a 
wide and convenient one), the 
sandstone hills culminating at 
Mashkwar in grand and vividly- 
coloured scenery, contrasting 
strongly with the usually tame 
aspect of the Candahar region. 
Thence, from Chimjan througli 
the Bhori Yalley to Anumbar, 
the road recalled the Lombardy 
plains. Part of the expedition 
turned southward at Katz, vid 
Smalan and Baghao, with the 
intent of exploring the Thall and 
Chotiali route ; but the main 
party kept the straight road, fol- 
lowing the river to Anumbar, and 
reached the Chimalang Yalley by 
the Treek Kuram Pass, whence 
they struck south among winding 
precipitous ranges to Baladaka, 
eventually arriving, by the Han 
Pass and Hasni Kot, in the valley 
of Lugari Barkan. This valley 
is open to the Kaho Pass by Yita- 
kari, and reaches the Derajat 
plain about forty miles south of 
Dera Ghazi 

All this road is capable of easily 
carrying a railway, and as it now 
is will exist for ever. It could be 
shortened by not striking south 
at the Treet Kuram Pass, but 
keeping eastward and south-east- 
ward on the Karwaddi route, vid 
E>akni, to the Fort Monro or 
Sakki Sarwar Passes, opening 
opposite Dera Ghazi. The party 
that followed the Thall and Cho- 
tiali route also reached the Lugari 
Barkan Yalley, but no good direct 
route could be found bet\yeen 
Thall and Yitakari, which '' 
desirable position at the h^ 
the Chachar Pass. The cb 
dition to our knowledge fr< 
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opeditMmvM tlvt the Iiitlinto the ijatHii oT emnjag out geo- 
vrnknon legion betuwn tbe gMphiiaa BtadJaa m gT»t enM^ 



■ tbe gMgnpbj of 
iea, knd the diffi- 



SoutlMni Afiria, 

cnftr of hia task 

bf the fact that ha had been pre- 
ceded bj men at such eminene* 



Fwfaiii VtDer' w>d the Soliioan priae* »nd the eeeraid quratwn 
B»wB«Mfoimdtobeopen,rieV wm the barin of the UppCT iflani- 
ud fcrtil*^ with nothing in its be«i. « eonnt»T u to which many 
pbTVoU diaracter prewnting wtoneona idem wew prrralMt. 

f.y 1 i» ■_ _f L Yitm instronmt be used was 

the BCitant, but he also nsed tbe 
aba. It happcMd to him once 
when in the Cpper Zambesi that 
he had made np Ua mind to 
determine the tatitode of the 
GiMibah cataiact. Tbe moon was 
the meridian at 



TmtlM in Africa.— A p^per 
hj Major Serria Hntoi on bis 
exploratioa in Afiiea, was read be- 
forethe Britisli AMOeiation^t their 
Bheffidd meeting ((ee alto p. 
Tbe writer saU^ aafaJMi he bad 



emected to yam the menthi 
2 p.m., and ho felt snie he w 
be able to detannine his latitade. 

half -past one when he wa? 

S bT a neat noise in bis 



as Cameron, Linngstone, Grant, 
Barton, and manr otheia who 
were not less worthr of personal 
homage and the adninition of tbe 

He wished to aay a few words 
inth regard to the important part 
<* AJnca which bdongs to For- 
tngaJ. Portugal, afler making 
I great effiirta in discoTery, stopped 
on bet way. After tbe dcaUi of 
J*cerda, who was the first to de- 
tmnine the atrictlj correct UU- 
ti^es m the interior of Southern 
Atnca, many years ehipscd with, 
ont any simifar enterprise. He 
then glanced at the laboaiB of 
e^lorOTs in the laUvmrt of the 
Iftrt and the earlv ^^^^ *».e nre- 

f Wnt century, *^ 

' great eflbrta r 
tugal the ta 

Cirilizing a] 

patroniiie^ md 



■tarUed by a gteat noise 
BQcampoient. and he ' 




thither 

_, A qnanrd had nriaen 

between his men frMO the West 
Coast and the Uakalaka oan- 
men, and but for his prompt in- 
terference the dispnte might have 
bad a seriona endmg. He seized 
hia sextant and prooeeded to take 
the observation. The moon had 
already passed the meridian, and 
was rapidly descending towards 
the horizon. He felt desperate, 
and if be bad had an altazimuth 
he should have been enabled to 
observe tbe sun in its meridian 
passage, which he could not per- 
form with the seitant. He then 
made a series of aun-luuar dis- 
tancea, and by the bare distance 
be made out the latitude. 

He spoke highly of the aba, and 
then went on to say;— The ex- 
ploring movement in Afnca is far 
from being at an end ; rather, we 
may Bay, it is in ita infancy. Thns 
it was the duty of those who, like 
themaelves, bad any interest in 
the movement, to endeavour to 
s°Pply future hietorians with tbe 
means of obtaining, with th« 
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greatest ease, the most reliable 
information and data. He was 
also desirous of calline the atten- 
tion of the section to tne manner 
of determining the longitudes bj 
the eclipses of the satellites of 
Jnpiter, and he suggested a means 
of overcoming an obvious diffi- 
culty. Let it be resolved, he 
said, that in one of the many 
official observatories that had the 
support of Europe the eclipses of 
the satellites of Jupiter be studied 
without interruption, and the soli- 
tary explorer, lost, so to speak, in 
the enormous solitudes of the 
dark continent, when he, in the 
obscurity of night, saw the little 
brilliant speck disap|pear, would 
know that, in a position -perfectlj 
determined, some other person 
likewise, at that same moment, 
saw the small satellite disappear, 
and he will ha^e the conscious- 
ness that on his return to Europe 
he will meet with the necessary 
elements to determine as many 
strictly correct longitudes as were 
the observations he might have 
made. When the planet was in 
conjunction the telescope might 
be turned towards the star that 
hid itself, or by making a series 
of apozenites of the moon they 
would obtain their longitudes. 
Any explorer of tropical Africa once 
provided with the aba and a teles- 
cope of 4fb. focal distance would 
find himself in a position to de- 
termine two of the co-ordinates, 
and any variations of the com- 
pass. Major Pinto further re- 
commended the hypsometer and 
aneroids for altitudes. 

Passing from this branch of his 
subject, he represented himself as 
standing on the borders of the 
Zambesi, '*that enormous river^ 



the rival of the Congo and the 
Nile," the only part of his journey' 
on which he proposed to dilate. 
This river, the first after the 
Congo, constituted, notwithstand* 
ing its cataracts and shoals, a 
water-way perfectly navigable in 
many places and for considerable 
extents. Most of the countries it 
traversed were poor, but others 
were rich, and if many were un- 
healthy, there were others comr 
paratively good. The Zambesi 
was bound in future to play a 
most prominent part in tne pro- 
gress and development of South* 
em Africa. 

It was said that some women 
increased in love to their husbands 
the more they were ill-treated by 
them. It might, perhaps, be that 
a similar feeling operated upon 
him with regard to the Zambesi, 
He was quite a boy when he put 
his foot for the first time on 
African soil precisely at the 
mouth of the Zambesi. No sooner 
had he landed than a tremendous 
storm arose, and the vessel which 
had borne him was compelled to 
weigh anchor and put to sea. He 
found himself there, with one com- 
panion, thus abandoned on the 
shore, where for four days they 
lived solely on crabs, and had 
much to ao to survive on this 
scanty diet. Thus he commenced 
his ac<]^uaintanceship with the 
Zambesi. Shortly afterwards an 
eminent Portuguese physician 
saved him from death near Senna, 
where a terrible fever left him but 
a scanty hold on life. Later on 
he stood by the Zambesi close to 
Massangano, and saw its wate^ 
tinged with the blood of man^ 
his comrades who fell in thf 
encounter on that spot in Ki 
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tral could no more be held reBpon- 
biuie for crim«8 committed by 
tacm tnan England could be for 
tnt* actions of tboie cxecnted at 
Newgate. 

liaioT Pinto then gave a «iart 
T^t'uia^ of the meteorological ocm- 
iniions of the ZambesL He ^- 
uiained that the banks ©f i^e 
uLOJcr pan of the river were of a 
nor and white sand of a remarK- 
iLiikt cna»cter ; whan trod npon 
11 uToauoed a queer sound re- 
•eiLbiinc somewhat the crymg of 
. <L Tfoinr: chUd. The rangeof the 
: L>&xaniro mountains was well 
T^^T.tea on the westward, and it 
wA.^ xjrti^ the BarotMsmsde tiiar 
r^i^tinons. which conmsted of 
- ni^i^ fiweet potatoes, pumplons, 
»n^ Bianiisca. The grwt plain 
«s nv availed of for agriculture. 

^- wi^ tnt lakes and some other 
r^^ 4. rind of grass grew, upon 
• :u:^ ^li^nsands of oxen might 
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was the assegai. They were 
rather industrious and good tan- 
ners, but did not use the knife, 
doing all their work with the 
blade of the assegai. 

In closing his paper with a few 
general remarks on Southern 
Africa, Major Pinto remarked 
that Portugal and England are 
the two nations who possess there 
the most important colonies and 
have the greatest interests at 
stake. Eaeh possessing too large 
a tract of land for either to. be 
jealous of the other's holding, let 
them, therefore, march hand in 
. hand, each lending support to the 
other, and let them agree and 
combine their best efforts towards 
the ^reat task of developing and 
civihzing those unclaimed regions. 
He expressed a hope that the first 
token of this fraternal union for 
the development of Africa would 
be the constraction of a railway 
which would bring into contact 
the Transvaal and Lourenes 
Marques. 

The North-East Passage Ac- 
complished. — ^This was undoubt- 
edly the great geographical feat 
of the year. The honoar of being 
tiie first to make the passage, 
many times attempted since the 
days of the famous Stephen Bor- 
rough, belongs to the already dis- 
tinguished explorer, Professor A. 
E. Nordenskiold. The expedition 
left Gothenburg in the early part 
of July 1878, and arrived at Yo- 
kohama on the 2nd September, 
1879. The winter was passed in 



the ice to the east of Kolinchin 
Bay in lat. 67** 7' N., long. 173^ 
24' W. It appears to have been 
spent pleasantly, supplies of fresh 
meat and fish having been fur- 
nished by the Chukchi inhabiting 
the villages along the coast. Not 
a single case of scurvy occurred. 
The cold was intense, averaging 
- 33 F. After an imprisonment of 
264 days the Vega was enabled to 
proceed on her homeward voyage 
on the 18th of July. The East 
Gape of Asia was doubled on the 
20th, and the north-east passage 
had thus been accomplished. 
Before proceeding to Japan, Pro- 
fessor Nordenskiold visited St. 
Lawrence Bay, Port Clarence, St. 
Lawrence Island, and Behring 
Island, where an agent of the 
Alaska Trading Company fur- 
nished him with the first Euro-* 
pean news he had heard since 
his departure from Gothenburg. 
The time passed in the Behring 
Sea was employed in dredging, 
more especially in that part of it 
where the currents of the Arctic 
and Atlantic Oceans meet. The 
Professor was fortunate enough 
to catch a Bytina stelleri, a gigan- 
tic marine mammal supposed to 
have been exterminated, and which 
has not been seen since 1786. 
He thinks that the passage first 
navigated by him affords a safe 
and certain route from Europe to 
Asia, and he speaks favourably of 
the trading potentialities of the 
vast basin drained by the Eiver 
Lena. 
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1833, and the specimen was found 
at Coalbrookdale. Since then 
many have been found in the 
palaeozoic rocks ; but they are 
found but rarely, and probably 
not over 100 species are known. 
The three orders of insects — the 
hec(wod8, the arachnids, and the 
mynapods — appeared simulta- 
neously in carboniferous strata 
of the first order. The higher 
forms — such as bees, moths, flies 
— are to be found in the Devonian 
and carboniferous periods. The 
lower forms — as the beetles, bugs, 
and cockroaches — are to be found 
in the Jurassic period. The De- 
vonian insects were undoubtedly 
aquatic in early life. Nearly all 
the palcsozoic orthoptera belong 
to the lower families, and were 
unable to jump as the grasshop- 
pers do ; indeed, they are almost 
exclusively cockroaches. All the 
earlier types would appear to 
be of inferior organization. The 
general type of wing structure in 
insects has remained unaltered 
from the earliest times. For the 
most part, their front and hind 
wings were alike ; they were also 
large in size, some g^igantic; and 
there is a striking similarity be- 
tween the carboniferous insect- 
fauna of Europe and that of 
-North America. 

A Geological Discovery.— In 

connection with the operations oi 
the United States Fish Commis- 
sion during 1878, Harper's Weekly 
furnishes some particulars of what 
' may be considered as one of the 
inost important discoveries of re- 
pent date with regard to the geo- 
logy of North America. During 
the operations of the Commission 
a formation was met with which 
belongs probably to the Miocene 



or Later Tertiary, as shown by 
the occurrence of numerous frag- 
ments of eroded, hard, compact, 
calcareous sandstone and sandy 
limestone. These are usually per- 
forated by the burrows of Saxi- 
cava rugosa, and contain, in more 
or less abundance, fossil shells 
and fragments of lignite, radiates, 
&G, These fragments have gene- 
rally been hauled up by trawl 
lines from depths of from 50 to 
250 fathoms, and hare already 
furnished a large number of spe- 
cies, some of them northern forms 
still living on the New England 
coast ; others for the most part 
extinct. A conspicuous fossil, of 
an undescribed species, belongs 
t3 the genus Isocardia, Other 
genera are Mya, Ensatella, Gy- 
prma, Natica, Oardium, Gyclo^ 
cardia, Fusus, Latirus, Turrir 
teUa, &Q, The specimens so far 
obtained range from George's 
Bank to Banquereau, a region of 
at least several hundred miles in 
length, and extending along the 
outer banks from off Newfound- 
land nearly to Cape Cod. Indeed, 
it is suggested by Professor Ver- 
rill that the formation constitutes ' 
in large part the plateaus known 
as fishing banks, frequented b^ 
such large numbers of cod, hali- 
but, &c. The credit of bringing 
these specimens to light is due 
chiefly to Mr. Warren Upham, 
who originally visited Gloucester 
for the purpose of investigating 
certain glacial drift and fossil- 
iferous deposits, and who obtained 
many of the specimens from fish- 
ermen who liad brought them in 
and kept them as curiosities. 

A Buried Forest.— An 
estin^ geological discover 
been lately announced, wh: 
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basin was parallel with and was 
evidently determined by the same 
series of movements that upraised 
the Penine chaio. The Fermians 
disappeared on the west in ap- 
proaching the Penine chain ; in 
this direction also the marl slates 
attennated, and the marl slates 
and magnesian limestone became 
more sedimentary, as if approach- 
ing a margin. Mountain lime- 
stone pebbles occurred in Permian 
breccias on one or both sides of 
the Penine axis. Many fragments 
of carboniferous rocks occur in 
lower bnnter sandstone (breccias) 
on the borders of Notts and Derby- 
shire ; bat Mr. Wilson said he foon d 
no fragments of Permian rocks in 
these breccias. No outliers of 
Permian rocks were discovered at 
any distance west of the magne- 
sian limestone escarpment be- 
tween Nottingham and North* 
nmberland. The character and 
succession of the Permians on the 
two sides of the Penine chain were 
vei^y dissimilar. 

Notes on Limestone.— A paper 
was read at the Sheffield meeting 
of the British Association, by Dr. 
J. Phen^, on '* The Deposit of Car- 
bonate of Lime at Hierapolis, in 
Anatolia, and the Efflorescence of 
the Limestone at Les Baux, in 
Provence." The author said he 
had selected these two distant sites 
of calcareous deposit, not alone 
from their picturesque beauty and 
effect, but because they presented, 
he believed, the most widely differ- 
ing conditions of a somewhat 
similar material probably to be 
found. In the former case, the 
deposit of lime was so rapid that 
a large extent of country was 
covered with it. Its forms were 
eccentric and yet so beautiful that 



there was hardly any style of 
ornament the simulation of which 
would not be found in it. The 
Boman city, which took the place 
of a former Grecian one, was half 
submerged beneath a sea of rock 
of intense hardness, which, block- 
ing up streets, temples, and vast 
arches, after reaching to a certain 
height^ the level of its source, ran 
over the natural aqueducts .which 
it formed as it went, and began 
new ones lower down, which it 
again and again, as it reached the 
level of its source, repeated. Part 
of the deposit was perfectly white, 
the other part quite black, giving 
the most singular appearance, as 
it looked like a snow-drift Ijing 
in the intensely hot sun of Asia 
Minor, or a cataract of snow fall- 
ing over black rocks, or a frozen 
cascade, which could only be illus- 
trated in drawing by giving a re- 
presentation in black and white, 
while the other parts of the land- 
scape were in their usual natural 
colours. The Turks called it Pam- 
buk Kelessi, or Castle of Cotton, 
from its whiteness. The hardness 
of this deposit, and the rapidity of 
its formation, contrasted strangely 
with the stone at Les Bauz, which, 
though by no means soft to cut, 
had from its natural cavities sug- 
gested the idea to the founders of 
the city of excavating their houses 
in the sides of the rocks quite as 
much as they built them outwards. 
This rock, with little or no warn- 
ing, disintegrated and discharged 
itself in efflorescence in the air, 
producing an effect as destructive 
to the city built there as in the 
former case, with quite as pictu- 
resque an effect, though from 
exactly opposite cause. So t 
was being done now in ascf 
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over a very wide area. The evi- 
dence presented from time to time, 
in the first place out of caverns, 
and, on the other hand, out of river 
deposits, showed beyond a doubt 
that man was present in Europe 
in full force in the pleistocene age, 
and he came in just when it might 
be expected he would come in. 

In the pleistocene age they met 
with man as a mere hunter, not as 
a farmer or possessor of wild ani- 
mal 8. He mentioned that because 
.during the last two or three years 
it had been asserted that man was 
possessed of domestic animals in 
the pleistocene period. 

The prehistoric period, which 
succeeded the pleistocene, was 
characterised by the absence of 
the extinct species of mammalia, 
with one exception. The one 
extinct animal which extended 
upward into the prehistoric age 
was the Irish elk. The great 
characteristic of the prehistoric age 
was the calling in of the domestic 
animals — the dog, sheep, horse, 
various breeds of hog, cattle — all 
coming in under the care of man, 
all spreading over Europe ; and 
along with them they had the 



getting of cereals and fruits, and 
the cultivation of the art of agri- 
culture. They had in that period 
just those very things which 
formed the foundation of that 
civilisation which they themselves 
spread, and which had been built 
upon the foundations of the neo- 
lithic age. The prehistoric period 
was divided into the neolithic, the 
bronze age, and the age of iron. 
The prehistoric age was divided 
from the historic, because the 
former was not represented to 
them in historic records. 

In conclusion, he ventured to 
express an opinion as to how 
happy they would be if they could 
get hold of a date and fix the 
antiquity of man in Europe in 
terms of years. It would be most 
delightful if they could fix the first 
presence of man at Gresswell 
Crags, say within some thousands 
or hundreds of thousands of years. 
He could not help thinking that 
all their hopes of that description 
would be vam, as there were inter- 
vals, and they could not know, 
without the written record, the 
duration of the intervals which 
separated one period from another. 
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The Nature, Hethods, and 
General ObjectB of Meteorology, 
—Mr. E. E. Soott lectnred he- 
fore the Meteorolt^cal Society 
on " The Nature, Methods, and 
"•"ifral ObjecU of Meteorolofty," 
5? Thnrsdaj, December 5, 1878. 
■He commenc«d by ssyiog that 
everyone mngt be interested in 
"^«?roIogy, bnt the difficalties 
"nioh are found in inaliiDg it 
p exact science are too fataL 
not? ''■ "" ^^^^ ■"' "^^"^ *° *''* 
aad "^""^ of the atmosphere ; 
each '^''''idly, the observationa at 
PQ^,.»tation are afiected, to e. 
*>Oi, "£ extent, by local condi- 
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this respect meteoro- 



•Sq^T 's at a. great disadrautaitb 
*lj^i**'wl with astronomy. He 
^^^jj^^ke of the importance of 
~" ' u Btationa, provided 

Enot sacrificed to qoan- 
Jktated that the great 
■found in discOTering 
Wiodicity arose from the 
'' ' obaerrations coald 
a seconds for even 




information for telegrapkie reports 

and iynoptic work; and regret 
was eipresaed that Weypreoht'a 
proposal for intemationat polar 
observations did not show much 
prospect of being carried ont. 

As tamethods,Mr. Scott pointed 
out that at preseat there are con- 
siderable differences between the 
eqaipnient of stations and the 
hours of observation in different 
countries ; bnt that any attempt 
to enforce uniformity wonld be 
snre to meet with opposition. 
Accordingly, agreement in very 
minata particidars is hardly to 
bo looked for in comparing re- 
tarns from foreign Btations. As 
regards revolts, the isabnormal 
charts of Dove were exhibited and 
plained, as well as a general 
,m chart of the globe; bnt it 
as pointed oat how desirable it 
wonld be to have twelve rain- 
cbarts, BO as to show the monthly 
distribution of the rainy seasons. 
As to physical meteorology, the 
diamal range of the barometer 
was mentioned, and allusion was 
made to the inquiries recently 
carried ont with the view of 
trauiog the modifications of this 
range, which are due to the geo- 
graphical [MBition of the station 
where it ia observed. In this 
connection the great importance 
of moon tain observatories was 
id, so as to afford ns some 



In conclusion, the lecturer said 



METEOROLOGY. 



51 



tbat the uses of meteorology were so 
self-evident that he hardly needed 
to detail them. He cited engineers, 
physicians, bnilders, and farmers, 
as classes whose occupations were 
serionsly affected by weather, and 
pointed ont the great attraction 
which attempts to foretell the 
seasons must always possess. At 
the same time he threw out a 
word of warning as to the dangers 
of bein^ guided by mere arithme- 
tical comcidences. Let meteorol- 
ogists, however, not despair. We 
have had great men who have laid 
the foundations of the science, 
and the face of patient inquirers 
after truth shows no signs of 
becoming extinct. 

The Fall of Avalanches.— It 

is very well known to those who 
have travelled in the Alps that 
the inhabitants believe that ava- 
lanches rarely fall when the sky 
is overcast, but that they do so 
frequently when the sky grows 
clear. In winter the monks of 
St. Bernard always urge travel- 
lers not to leave the monastery 
when the sky is clearing, and 
many times tnose who have neg- 
lected that advice have fallen 
victims to their imprudence. M. 
Dufour, in a paper read before 
the Paris Academy of Sciences, 
endeavours to explain the phe- 
nomenon by reference to the con- 
traction and decrease of strength 
of snow and ice under decrease 
of temperature. "In cold wea- 
ther," he says, "when the sky 
clears off, the temperature falls, 
especially just before sunrise, and 
.then the filaments of ice which 
retain the snow on the slopes of 
the mountains contract and snap, 
the mass begins to slide, and 
draws others in its train ; for the 



slightest cause of movement, a 
shout, or the smallest shock, may 
cause the fall of enormous ava- 
lanches." 

A circumstance, of which M. 
Dufour was a witness, confirmed 
him in his views. A meadow, of 
several acres in extent, had been 
prepared at Morges for skaters 
by covering it with water, which 
froze while the heavens were 
covered. One night the sky 
cleared off, and M. Dufour noticed 
a sensible fall in the thermo- 
meter. Immediately afterwards 
he heard crackings in all direc- 
tions, due to the contractions of 
the ice from the increased cold, 
and innumerable splits were ob- 
servable. That phenomenon is pre- 
cisely analogous to what occurs 
when the heavens clear up and 
cause the fall of avalanches. 

Eruptions and Earthquakes 

in 1878. — In his annual report of 
these phenomena, just published, 
Herr Fuchs states that the vol- 
canic eruptions reached the un- 
usually high number of twelve ; 
they were at places far apart, 
and mostly from little known 
and rather inaccessible volcanoes. 
Vesuvius entered on an active 
period in April. In January, 
repeated eruptions were observed 
from previously unknown volca- 
noes at the south point of South 
America. About the same time 
Tanna, in the New Hebrides, was 
active, and the island of Birara, 
in the New Britannia group, was 
devastated in its northern part, 
while immense quantities of pu- 
mice reached far out to sea 
Isluga, in South America (in 1^ 
10' S. lat.) was the scene of 
eruption in February, ac 
panied with much lava. 1 
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:i, and e( Storms of the Atlantic— With 

ITie mo( le aid of a complete Bcries of 

(od with offmeyer's (daily) charts for two 

irapean ^rs (1874-5), Professor lAwmiB, 

J|Ulj/ Tale College, has lately made 

'*^B refill examination of Atlantia 
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storms {American Journal of 
Science and Arts). He finds that 
in one year there are on an average 
only 18 different storms which 
can be traced by means of those 
charts from the coasts of the 
United States across the Atlantic. 
Nearly all these storms pursued 
a course north of east, and passed 
•onsiderably to the north of Scot- 
land. In only four cases out of 
86 did the low centre cross the 
Paris meridian in a latitude as 
low as the northern boundary of 
E Qgland. Since the storm centres 
generally passed 800 miles north 
of London, most of them did not 
exhibit much violence on the 
English coast. Professor Loomis 
concludes that when a centre of 
low pressure (below 29*5 inches) 
leaves the coast of the United 
States, the probability that it will 
pasft over any part of England is 
only one in nine ; the probability 
that it will give rise to a gale 
anywhere near the English coast 
is only one in six; and the pro- 
bability that it will cause a very 
fresh breeze is one in two. A 
notable point connected with At- 
lantic storms is their slow rate of 
progress. This is due partly to 
the erratic course of the centre of 
low area ; partly to the frequent 
blending of two low areas into 
one, so that the eastern centre 
seems to be pushed backward to- 
ward the west. Storms are also 
often held nearly stationary in 
position from day to day by reason 
of the abundant warm vapour 
rising from the Gulf Stream, close 
by the cold air from the neigh- 
bouring coast of North America. 
Thus, when American storms are 
predicted to ap|)ear on the Euro- 
pean coast and it is assumed that 



they will cross the ocean at the 
same rate as they have crossed 
the United States, such predic- 
tions are seldom verified. About 
half of the (36) storms traced 
across the Atlantic in those two 
years seem to have originated in 
the region of the Bocky Moun? 
tains, and four can be distinctly 
traced to the Pacific coast ; the 
others originated from regions to 
the east. Professor Loomis's ob- 
servations on West Indian cy- 
clones seem to prove that these 
phenomena, however violent in 
the tropics, expand and lose much 
of their violence when they reach 
the middle latitudes, and after a 
few days are usually merged in 
some of the larger depressions 
which generally prevail in some 
part of the North Atlantic. From 
observations on Mount Washing- 
ton, Pike's Peak, &c,, the same 
author concludes that over the 
United States both the maximh 
and minima of atmospheric pres- 
sure generallv occur first near the 
surface of the earth, and they 
occur later as we rise above tliye 
surface, the retardation amount- 
ing to one hour for an elevation 
of from 900ft. to 1,300ft. 

Glazed Frosts.— A remarkable 
phenomenon of this nature oc- 
curred early in 1879 in some parts 
of France. We give a few par- 
ticulars regarding it from letters 
to the French Academy, Accord- 
ing to M. Godfroy, writing from 
a place in Loiret, rain fell con- 
tinuously for three successive days 
(the 22nd, 23rd, and 2ith of 
January), and yet the thermo- 
meter remained at 2, 3, and even 
4 degrees below zero. When 
rain was scanty, each dr 
once solidified, even on 
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Meteoric Dust.— Mr. A. 0. 

Kaynard, secretarj of the Astro- 
nomical Society, has recently 
called attention to the evidence 
which onr earth's surface affords 
of her passage through meteoric 
systems. Meteoric dust has heen 
collected on the summits of show- 
covered mountains. In the snows 
of Scandinavia and Finland, or 
those lying far within the Arctic 
circle, hundreds of miles from any 
human hahitation, particles of 
meteoric iron have heen found. 
Iron dust has heen gathered in 
ice-holes in Greenland. Nay, in 
matter raised from the hottom of 
deep oceans magnetic particles 
have heen detected, which must 
have heen deposited there recently 
and cannot otherwise have come 
there save from the air ahove those 
oceans, nor have reached that air* 
except from interplanetary space. 
It is true that all this might nave 
heen confidently foreseen. We 
know in other ways that meteoric 
matter is constantly falling upon 
the earth. Yet there is a strange 
interest in the actual recognition 
of this cosmical dust. What Hum- 
boldt said of the larger meteoric 
masses which have fallen visibly 
upon the earth from interplane- 
tary space is true (with slight 
change) of these more subtle signs 
of the earth's passage through 
cosmical dust: — ** Accustomed to 
know non-telluric bodies solely by 
measurement, by calculation, and 
by the inferences of our reason, it 
is with a sense of wonder that we 
touch, weigh, and submit to che- 
mical analysis metallic and earthly 
masses appertaining to the world 
without." 

Earthquakes in the East 
during Ten Centuries.— Dr. Tho- 



lozan, the eminent physician of 
the Shah of Persia, has lately beei^ 
examining the records of earth- 
quakes in the works of the prin- 
cipal Arabian and Persian histo- 
rians. The observations extend 
from the seventh to the seventeenth 
centuries, and are 111 in number. 
Of course, the sources of informa- 
tion vary in precision and fulness 
according to time and place, &c., 
and the records must be some- 
what incomplete ; stiU, they proba- 
bly serve to afford some idea of 
the relative frequency of earth- 
quakes in the countries considered. 
Most of the data relate to intense 
and considerable earthquakes ; in 
most, houses were destroyed, some- 
times entire towns, with loss of 
life. Dr. Tholozan gives (Comptes 
Bendus) notes of the more notable 
of these earthquakes, some of 
which lasted over many days, 
notably that of Elhorassan, in 
644. The Mussulman historians 
often give the accompanying me- 
teorological phenomena wim re- 
markable precision ; high winds 
were frequent, and whirlwinds, 
also darkness, alarming noises, 
lightning and luminous meteors. 
The numbers of relative fre- 
quency of the earthquakes are 
as follows ; — Persia experienced 
earthquakes 52 times during those 
ten centuries ; 31 times alone, and 
21 times along with Syria, Meso- 
potamia, Egypt, Turkestan, &c. 
The Persian provinces most fre- 
quently attacked were Irak (10 
times) and Khorassan (9 times). 
Mesopotamia (according to the 
records) was 23 times attacked ; 
7 times alone and 16 times vn*^ 
neighbouring countries. F 
was attacked 18 times ale 
9 times along with othe 



H THE rSAR-BOOK OF FACTS, _ - 

tri«8: StHo jq!t 9 tirna* alona. same inat»t of phyBical time. 
»lod 17 "tiniw with otSiar Qonn- The work M BO wrMRed that tHO 
triaa. Tho tiKuita of tiiia inunirT aba«T«lioiia, nj mt Waahmgwii. 
iMrrwt two adseniooa that Wdve St Petersburg, and Conatanti- 
Wn made, Om i» that of Van aople, an not takm at the same 
Hud; thac fruitt the cummeQi,-«- hoars of local, or dock time, m 
Biwut of the thirteenth to thalatlBr the three cities, but precwdy at 
bulf of ihe sev<uitt»Dth centorf the swne moment ; the leaderaor 
thera KM an aJmost oompieW obeerrera being all actaaUj at 
ceaNitiun of earthqaakee in $Tria the instnimenta at onee, and so 
and Juilata; tfaeother, thatot'the for all other stations. The at- 
MlebcattfJ Orieabdis^ yn&tte^ moaphere over may extent of the 
BH>r«, that the north-east portion earth can thua be viewed as > 
of AJtit)», Qoatpneing BgrpC. has whole and before any moremeiite 
been nearly aiwavs untnpt from or ohangeain itarepoeaible. Tbe 
eartbquakee. In. ^ifyjit 27 eaith- 1 charts on which the obaerratioiUi 
ttuakee arw rvetMrded in seven c««- 1 are recorded give a tme synopsis 
tiuiee (TytJ-l-teia) ; th^gtvesabottt 1 —it might almoet be caUed a ph<^ 
fow eutboiiakee to « cwitnrT. ' togiaiA — of the atmosphere and 
la>»l1MW)«al MtttoofOlogy.— its wnditbns at the instent Tfae 
The War IVpitrimeBl of the ' lesolts, called " Btmaltaneona ob- 
l' luted Statw Xm^ Kna now for »arTatioa8,~'and which are charac- 
«>«• tin* p«M been the head, ceristic of the work of the UQited 
<I"**1MR V< * ,«y^»m of weather ! States Office, were firkt employed 
*''' '-''^ is nttd<w Ute direc- by it for the pnrpoees of nredic- 

Itief SiiiaBl Officer, I tioo in 1870. and are now, at the 
r. whiuh has coo- iinitation of the Office, t&'^en 

^_k_K — :»_ ^ widely thrcMighont the -^nj-jd, 

I They are collated under -thi. H- 
1 rection of General Myer at \^ i,. 
. ington, and aie printed J 

1 issned daily, forming the -t ; ^ 

■ national bulletin of meteorxiil.'i 
I ohaerrations taken airtt*f?8"'*^ 

■ ODsly." They embrace oK *^°^ 

■ tions taken hr bI^™.*. **S«rva- 



wteaiiing its 
■l a ee a . and which is 
1 to daim tW cordial 
i>{ other Lviontrtos, 

^4 "lately 

Am eric ^ i,een 

■ih.»u- Meteo- 




tions taken by ahnoet ^^'rv"' 
ciriliied Power north ^*.*"ff^ 

aoator, as well as obset^* ^.*''* 

,Ji>^^e many inqairies eoa.^^^11 
-^ 'e..d,t.^. acope.andF»*^":^ 

till? labonr connecte<i *'jyi 
B iQtemational aimnlfca-,eon8 
rv.Uons. a epecial^'^.ft 
1 the eabject was n»«^/bT 
'^bief Signal Officar- *. ' 4i,„ 
tazy of** War, imde:r*^date 
■vember lat, 1878; ^^toi 



METEOROLOGY. 



■ome of the chief featmes of tbia 
report the followmg ia a eon- 



AtaoongreBsof persona charged 
^th meteorolocrical duties, which 
asBembled at Vienna in 1873, it 
vaa reaolved to be desirable that 
at least one nniform observation, 
of_ such a character aa to be 
united to contribute to the forma- 
tion of a synoptic chart, should 
betaken,recorded,ajid exchanged, 
dailj and aimoltaDOOQaly, at aa 
Many atations as poBsibie through- 
oat the world. This recommenda- 
^1 has continued to be of prao- 
™ai effect; and by the authority 
«' the United Statea War De- 
partment, and with the coorteoos 
- "^operation of scientiflo men 
Md chiefs of meteorological 
^rvioea representing the different 
tuMlHee, a record of obserrations 
takeu daily, aimnltaneoualy with 
the obaervations takeu through- 
out the United States and the 
adjacent islands, haa ever aince 
been MfMBged semi-monthly. 
^lo* "^ „„Tia now cover the 

ternton;; "i„iri,, B.lgfam, 

k Central -^r germanj. Great 

■"■■'"' . »1 Boseia. Spain. 

■ ilao. .". . -Worth Amenca, 
'•'»'''j"s5ato. I""^'""- 

of • PPZSatoBal.mal- 

.«B0«» "P;™ „d has •■'•' 
;Vaato8»°» "" 



'orded by the reports 
thus collated are considered to be ' 
of especial importance, and the 
bolletin combines, for the first 
time of which there ia any record, 
the labours of all nations in a 
work for their common beneSt. 
There is only needed the aaaiat' 
ance of the navies of the different 
Powers (that of the navies of the 
United States and Portugal 
being already given) to extend 
the plan of report upon the aeds 
in order to bring fully within the 
scope of study observations ei- 
tending aronnd the whole of tha 
northern hemisphere. This end 
is to a ^eat extent already at- 
tained, aince a number of obser- 
vations taken on vessels at sea, 
at the rei^nest of the War De- 
partment, and in order to com- 
plete the synchronous reporta of 
the land service, are now regularly 
received upon the forms provided 
for the purpose. The utility of 
such oheervatioua ia manifest in. . 
their bearing upon the study of 
stsrms which are approaching 
coasts, or which may endanger 
vessels on their departure. The 
co-operation of the United Slates 
navv, wherever the vessels may 
be, oas been assured by a gener^ 
order of the 25th of December, 
1876, and has largely increased 
the data of this class. The re- 
quired observations have been 
skilfully taken throughout the 
service, and the people of the 
United States are thns the first 
nation whose armj; and navy c- 
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tion with either continent, is not 
considered impracticable. There 
is good reason to hope that pro- 
gress has already been made 
which will soon remove from the 
stady of practical meteorology 
some of the chief difficulties 
against which it has had to con- 
tend, and also that atmospheric 
conditions and changes of condi- 
tion can be« charted with suffi- 
cient accuracy over any extent of 
the earth's surface. If this hope 
should be fulfilled, meteorological 
barriers against study will practi- 
cally cease to exist. 

Although the stations are 
crowded m some localities, eaich 
one of them is useful, either by 
serving to check the work of 
others, or by aiding to close gaps 
which the failure of others might 
sometimes cause. It is even be- 
lieved that a still more extensive 
system would permit of gene- 
ralisations by which meteoric 
changes might be announced for 
longer periods in advance than 
has hitherto been practicable. 

The average number of daily 
simultaneous observations now 
made in foreign countries is 293. 
The total number of stations on 
land and on vessels at sea from 
which reports are regularly en- 
tered in the bulletin is 557.. The 
co-operation of the different na- 
tions secured by the plan of ex- 
change renders the additional cost 
to the United States of the grand 
system of reports it makes possi- 
ble but little more than the cost 
of the preparation, paper, and 
binding of the international bul- 
letin and the accompanying 
charts — a cost the greater part of 
which would have to be incurred 
for the proper preservation of the 



records themselves, even if the 
bulletins were not distributed. Ajb 
one result of the international co- 
operation which had been ob- 
tained, it became possible on the 
Ist of July, 1878, for the first time 
to commence the publication of 
an international weather map, 
charted daily and issued daily, 
each chart based upon the data 
appearing upon the international 
bulletin of simultaneous reports 
of similar date. The charting 
extends round the world, and em* 
braces for its area the whole 
northern hemisphere. The study 
of such charts makes possible the 
improvement which will come as 
the work progresses, and as the 
area of the chart is better filled 
with the results of observations 
carefully elaborated by scientific 
men. 

The questions as to the trans- 
lation of storms from continent to 
continent and of the time and 
directions they may take in such 
movements; the movement of 
areas of high and of low baro- 
meter ; the conditions of tempera- 
ture, pressure, and wind direction 
existing around the earth at a 
fixed instant of time, permitting 
thus the effects of day and night 
to be contrasted ; the distribution 
and amount of rainfall, and other 
problems, many and important, 
which are only suggested by this 
enumeration, may by such means 
be settled. It seems not impossi- 
ble that in the future questions of 
climatology, and perhaps others 
bearing upon the prediction of 
changes far in advance of the 
time at which they may happ^ 
or questions of the charactr 
coming seasons even, ma 
answered by the researches ^ 
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VI.— HEAT, LIGHT, AND SOUND. 



The Velocity of very Loud 
Sounds. — It is known that the 
Telocity of a musical sound is, 
within wide limits, independent 
of its intensity and pitch. Mnsic 
from a military hand at a dis- 
tance, e.g., comes to the ear with 
qnite undisturhed harmony ; hat 
in the case of a loud and sharp 
shock or explosion there are rea- 
sons for doubting if the velocity 
of propagation be constant and 
identical with that of a musical 
sound. This matter has been 
lately put to the test of experi- 
ment by Mr. William Jacques at 
the United States Arsenal, in 
Watertown, Massachusetts. A 
61b. brass field-piece was placed 
in the midst of a large level 
field, and behind it, at £stances 
ranging from 10ft. up to 110ft., 
were placed a series of membranes 
electncally connected with a chro- 
nograph, which would thus give 
the instant at which the sound- 
wave from the gun met each mem- 
brane in succession. The experi- 
ment was repeated many times, 
and always with the same result. 
It was found that immediately in 
the rear of the cannon the velo- 
city of sound was less than at a 
distance, but that, going farther 
and farther from the cannon, the 
velocity rose to a maxiTnnm con- 
siderably above the ordinary velo- 
city, and then fell gradually to 
about the ordinary. When the 
gan, however, was pointed at 
right angles to its first position, 



it was found that the position of 
mojKimum velocity was brought 
nearer to the cannon, and if the 
gun had been turned in the direc- 
tion of the line of membranes, 
which was impracticable, it is 
thought the retardation which 
produced the first low velocities 
would probably have become an 
acceleration. The heaviest charges 
of powder caused the greatest 
deviations from the ordinary 
velocity. The experiments, ac- 
cordingly prove that the velocity 
of sound depends, to some extent, 
on its intensity, and that experi- 
ments on the velocity of sound in 
which a cannon is used contain 
an error, probably due to the 
bodily motion of the air near 
the cannon. Evitlently a musical 
sound of low intensity must be 
used for a correct determination 
of the velocity of sound. 
How to Measure the Velocity 

of Sound. — M. Bichat {Journal 
de FhysiquBy vii., 330) describes a 
simple and ingenious arrange- 
ment for exhibiting and measur- 
ing the velocity of the propaga- 
tion of sound in air and other 
gases. A tube about ten metres 
long, made of tin plate, is bent 
so that its extremities are near 
together. One extremity is 
closed by an indiarubber mem- 
brane ; the other carries a r—^ 
with a glass tube throu 
which communicates by n 
an indiarubber tube of a 
length with a Marey*fi 
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metric capinle, Cloie to the ei- 
tremity closed by the indiarnbber 
membrane the tin tube ia pierced 
Djr an opening, which, throngh a 
Becond indiarabber tube of the 
•ftme length ai the fint, commn- 
mcates with another manometric 
oftpBule. These captnles are ar- 
ranged in front of a blackened 
ojlindor, eo that the extremitieB 
ol their levers rest npon the same 
generating line. Close by these a 
tntiing-fork, malting a hundred 
TibrationB per second, is placed 
and inscnbea its vibrations eide 
by Bide with those of the mano- 
metno capsules. The experiment 
being eo arranged,.a sligtt ahock 
18 given by the hand to the mem- 
brane the blackened cylinder 
meantime being turned. The cap- 
«leB register tie point of dfpa?- 
toreandtha point of arrival, while 
the tuning.f^rk gives the time. 
in this way the velocity of sound 
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telephone and phonegraph, and 
aome of their results were ex- 
hibited. The first w.is a new form 
of diaphragm which intensified 
the loudness and removed some of I 

the imperfections of the present 
disc of the phonograph. They had ' 

sought for one which ehoold give 
all the finest shades of sonorona 
vibrations, and, after innumer- 
able experiments on almost all 
known forms and eabstancea, a 
Gtretched membrane of thin india- 
rubber rendered rigid by a cone of 
paper was found to give the best 
efiects. The next was anew phon- 
autograph to record the vibrations 
of this disc on paper. The ink 
employed was aniline dye, and it 
wsB drawn throngh the pen by the 
very slight friction exerted be- 
tween its point and the paper. 
The next apparatus was a machine 
for tracing curves of the compo- 
site character which represent the - 
sounds of speech, eapewally the 
vowel aonnds. By this machine 
they are able to bnild np curves 
by putting bwether their eon- 
atitnent parts, however mach they 
vary in phase and amplitude, and 
thus to study the various theories 
with regard to vowel aonnds which 
have been pnt forwar^l. 

Several instrumenta were ehown 
by which the vowel soaude were 
reprodnced with more or leea ei- 
actltnde by vibrating a. disc in 
accordance with the carree formed 
by the cnrve machine. One of 
them makes a simple and good 
eiran, reliable for meaBarements, 
and gives promise of introdaciug 
a new mneical machine which will 
give sweet sounds by the me- 
chanical vibration of a disc. 
Though the knowledge of Towel 
••""".da IB far from complete, 
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Helmlioltz'a. theory has been fully 
confirmed by the ^ork the authors 
have done. The sounds cannot, 
however, be, they say, exactly re- 
produced by mechanical means at 
present. Some interesting ex- 
periments were made on the loud- 
ness of sonnd, tending to show, it 
was nr^ed, that sufficient impor- 
tance has not been attached to 
the quantity of air thrown into 
yibration. Discs of different di- 
ameter, though vibrated with the 
same amplitude and pitch, in- 
crease in loudness very largely 
with the increasing dimensions of 
the disc. 

Researches on the Velocity of 
Light.— The United States Na- 
tional Academy of Sciences ap- 
pointed a committee a short time 
since to consider a plan proposed 
by Professor Newcomb for deter- 
mining the distance of the sun by 
measuring the velocity of light. 
The committee's report was so 
favourable to the plan proposed 
that it was sent to the Secretary 
of the Navy for transmission to 
Congress. An appropriation of 
$5,000 for the purpose has been 
secured, and the work of con- 
structing the necessary apparatus 
will be commenced as soon as the 
appropriation is available. We 
further learn that at the United 
States Naval Academv, Anna- 
polis, Ensign Michelson has begun 
(under orders from the Naval De- 
partment, and with funds supplied 
by Mr. A. G. Heminway, of New 
York) the erection of apparatus 
for the more accurate determina- 
tion of the velocity of light. His 
method is described as essentially 
that of Foucault, with the ex- 
ception that a lens of great focal 
length and a plane mirror are 



used. This permits the use of a 
considerable distance, giving a 
longer interval of time and in- 
suring greater accuracy. The 
displacement of the image pf a 
slit is the quantity to be measured, 
and while this, in Foucault's ex- 
periments, was a fraction of a 
millimetre, it is increased in En- 
sign Michel son's experiments to 
over 100 millimetres. The error 
introduced in this new measure- 
ment, would be less than one- 
thousandth of the whole, or less 
than 20 miles. Another feature 
is the use of a tuning-fork, bearing 
a mirror on one prong, and kept 
in motion by an electric current, 
by means of which the speed of 
the revolving mirror can be ascer- 
tained with much precision. The 
revolving mirror is put in motion 
by a blast of air furnished by a 
small rotary blower, which is 
turned by a steam-engine. By 
this means a very steady speed is 
maintained. 

The Reflection and Befrac- 

tion of Light.— Within the last 
few years Professor J. Clerk- 
Maxwell has shown the proba- 
bility that all electrical phenomena 
are due to pressures in the same 
ether, and this has long been as- 
sumed as the means of the propa- 
gation of light. Acting upon nis 
assumption , Professor Clerk- 
Maxwell has deduced what the 
laws of transmission of light in 
ordinary crystalline and magne- 
tized media would be, and from 
such deductions he at once arrived 
at the well-known laws of these 
phenomena. In a paper recent' 
read before the Royal Soc' 
Mr. G. F. Fitzgerald, F.T, 
has at some length invest:' 
the laws of the reflection a 
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fraction of light, acting upon the 
same assumption, and he has ob- 
tained just the same results as 
Professor M*Cullagh long ago 
deduced from his theory, and 
which are known to represent 
almost exactly the laws of re- 
flection and refraction at the sur- 
faces of ordinary and crystalline 
media. Still further he investi- 
gated the laws of reflection at the 
surfaces of magnets, with theoret- 
ical results which essentially 
agree with and completely confirm 
Mr. Kerr's quite recently pub- 
lished beautiful experiments on 
the reflection of light from the 
pole of a magnet. 

The Effect of Air Currents on 

Hearing.— Professor Tyndall's ex- 
periment will be remembered, in 
which, by means of a row of 
heated air currents with colder 
air between these, he proved that 
air currents of varying density 
are a great obstacle to the passage 
of sound waves. It has been 
lately observed by Mr. Jacques, 
of the John Hopkins University, 
Baltimore, that the sound trans- 
mitted through such air-strata 
loses not only in intensity, but 
in distinctness. (The ear was 
substituted for Tyndall's singing 
flame.) The eflfect was most 
marked on a man's voice, or a 
musical instrument (like a flute) 
with few overtones. In the 
former case each syllable seemed 
to be repeated several times in 
very close succession. The ex- 
planation given is (briefly) that 
the original ray is partly reflected 
and partly transmitted at each 
variation of the density. The 
reflected portions are not wholly 
Jost, hut in p&BBSLge backward are 
re-rejSeeted and divided like the 



primary wave, so that a series of 
secondary waves comes to the 
ear after the primary and masks 
the distinctness of the original 
sound. 

Some interesting observations 
were made in halls in connection 
with the subject, especially in 
the Baltimore Academy of Music. 
The acoustic properties of this 
place (which seats 1,600) are very 
good ; the weakest voice is audible 
to every seat ; sounds like a sigh 
or a kiss can be heard at the most 
distant|parts, and music is exactly 
rendered. Now the supply of 
fresh air comes in behind the 
stage, crosses this horizontally, 
passes through the proscenium^ 
then somewhat diagonally to the 
roof in one grand volume of about 
15,000ft. per minute, with gentle 
motion, and almost without minor 
air-currents. The exhaust is partly 
by a centre outlet in the roof, partly 
by numerous registers in the ceil- 
ings of the galleries ; from these 
the air passes into ihe ventilating 
tower over the great chandelier, 
whence it escapes through valves 
allowing free egress but refusing 
entrance. That the good acoustic 
qualities of the hall were largely 
due to the condition of the air 
was shown thus : — ^Persons were 
stationed at different parts of 
the house during a performance 
(without knowing of the experi- 
ment to be made) and were simply 
asked to note, at several intervals 
during the evening, the compara- 
tive ease with which they could 
hear the performers. At various 
intervals the valves controlling 
the ventilation were reversed so 
as to entirely interfere with the 
unbroken state of the air and 
I give lise \tt cuTtenta of circular 
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tion. Almost invariably the 
testimony of the hearers would 
be that at times corresponding 
to the interruption of the ventila- 
tion (soon after the interruption) 
"the sound was dead, was con- 
fused and indistinct," and it would 
be observed that people all over 
the house would make an effort 
to listen. These experiments 
were repeated at various perform- 
ances, and always with like re- 
sults, proving a distinct effect of 
air-currents on the acoustic quali- 
ties of an auditorium. 

Some Recent Acoustical Re- 

seardhes. — ^The harmonic over- 
tones which accompany a musical 
note are a well-known phenome- 
non, and their nature nas been 
made pretty clear. There is 
another phenomenon presenting 
a certain analogy to this. It has 
lately been studied by a Grerman 
physicist, Herr Auerbach, who 
applies to the notes generated the 
corresponding name of under- 
tones. These undertones may be 
had by striking a tuning-fork 
vigorously, then placing its stem 
very lightly on a table-plate. 
One hears the lower octave of the 
fundamental note of the tuning- 
fork. With suitable materials, 
Herr Auerbach also obtains the 
lower fifth of the lower octave, 
and the lower fourth of this tone 
— that is, the double octave of 
the fork's tone ; in fact, these re- 
sonance tones form a series of 
harmonic undertones. The phe- 
nomenon appears to depend es- 
sentially on the strengtn of the 
vibrations and the imperfect elas- 
ticity of the resonance-surface of 
the plate. Herr Auerbach has 
tried a variety of substances for 
undertones with tuning-forks. 



He finds that some, indeed most, 
substances give these tones ; that 
some give only a noise, as soon 
as the vibrations are moderately 
strong; and some always give 
the tone of the fork, no matter 
how strongly this is sounded. 

Another German observer, Herr 
von Strouhal, has recently given 
some attention to a kind of tones 
not much studied hitherto, viz., 
those which arise when a rod or 
the like is quickly swung through 
the air, or when currents of air 
impinge on stretched wires or 
sharp edges, &q. For pureness of 
tone, the swung rod must have all 
its parts moved with the same 
velocity, and it must be cylin- 
drical. Herr Strouhal made an 
apparatus consisting of a vertical 
wooden column with two hori- 
zontal arms, between which the 
bodies to be forced through the 
air (mostly wires) were fixed, and 
he rotated the frame in its up- 
right position at various speeds. 
Thus he got notes which rose in 
intensity and pitch with the 
speed. He found that the pitch 
of the " friction tone " (as he calls 
it) is independent of the tension 
of the wire, likewise of its length. 
But the length of the wire has a 
marked influence on the intensity 
of the tone. The longer the wire, 
the stronger (cateris paribus) the 
tone. Further, the substance of 
ihe body is a matter of indiffer- 
ence ; but the height of the tone 
is directly proportional to the ve- 
locity of motion, and inversely so 
to the diameter of the wire. 

The author finds, moreover 
that there is a way of making t^ 
" friction tone " produce the wi' 
own tone, viz., when it is brou 
up to the same pitch with 1 
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(the wire being preferably thin 
»ad daBtic}^ &nA similany, by 
roiaing the pitch grodaallj higher, 
Uie BnccesHion of OYartones of the 
wire are generated. The distinct 
character of the general pheno- 
menon above indicated appeare 
from the fact, among otherB, that 
with riaing temperatnre the fric- 
tion tone becomes lower. The 
trae nature of these tones is at 
present somewhat ohscnre. Herr 
Stronhal offers, with reserve, an 
interpretation of the facts, for 
which, however, we mnst refer 
the reader to his original paper 
in the " Annalen der Phyeik nnd 
Chemie." 

Tbe TransmiBBion of Sonnd: 
Singing and Dancing Flames.— 
ProfosBor Tjndall, D.C.L., F.R.a., 
delivered a lecture on Sonnd, at 
theBoyal Institution, on Feb, 27, 
with illnstrations of the fact that 
the brilliancy of a mnsical note 
greatly depends on the miitnre of 
the higher, or harmonic notes, 
termed "over-tones," with the 
fundamental note. He showed 
the persistence of the octave ■ 
etring when the fnudamental „„= 
qnenched, and the production of 
diffarent tones by plucking the 
etring near the end or tie middle, 
and also by different modes of 
Btriking it. " Sympathetic vi" 
, tion" waa neit considered. 
InghW-^ - '■•avy tnning.fork ' 
^"^^ ' ''eously and shown 

t' note, and both 

■d. The light 
truck, and the 
itted to the 



other; and when the light oife 
A Quenched, its aonnd waa re- 
Y>/ea by transmission from the 
heavier one. After repeating the 
eiperiment in varioas forme, 
showing how the forks reacted 
npon each other, the Professor 
eihibited the phenomena of wag- 
ing flames in various ways: tnoB, 
a gas flame in a globe started into 
song when its corresponding note 
was sounded on the pitch pipe. 
The interesting eiperiments of 
Platean, made with drops of ohve 
oil in a state of equilibrium in 
alcohol and water, were described; 
and it was explained, by th«r 
means, how, in a hqnid jet, the 
lower part of the jet is elongated 
and flattened, so ■ as to form 
spherical drops. This waa beauti- 
folly illustrated ; and, by means 
of the electric hght and a flash- 
ing wheel, the lower part of _ a 
liquid jet was shown to consist 
of drops. The influence of the 
sound produced from an organ 
pipe npon the jet in breaking it 
no into drops waa also exhibited. 
The BBuaitavenees of flames to 
aonnd, first observed by Leoonte, 
was then demonstrated by gas- 
bnmerB, The flame, when upon, 
the edge of flaring, became much 
t^tat^, and Uterally danced 
at various sonndB, such as tltose 
of keye, bells, and the human 
voice, being especially sensitive 
to the letter S, Finally, the efiect 
produced npon smoke jets by 
sonnde, in breaking up their cdd- 
tlnnity.waa exbibitod m a atrikiog 
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VII.— ELECTRICITY AND MAGNETISM. 



Clocks moved by Electricity. 

— A verjingeniotiB clock-dial, the 
hands of which are actuated by 
electricity, has lately been intro- 
duced into England. The object 
of this invention is to carry the 
time from one standard clock to 
a multitude of dials which may 
be placed at any distance apart, 
but must be connected by wires. 
Thus the various clocks of a 
village or town might be governed 
by one central chronometer. The 
mechanism is very simple. It 
merely consists of a rachet wheel 
in connection with the usual hour 
and minute wheels, and an electro- 
magnet, the armature of which 
acts upon the rachet. So much 
for the independent dial. On the 
axis of the driving clock's minute 
wheel are four studs, which, of 
course, pass a given point at 
quarter-minute intervals. At this 
point is a catch, contact with 
which completes an electrical cir- 
cuit, and causes each electro-mag- 
net in that circuit to clutch its 
armature. This causes the minute- 
hand on each dial to move forward 
fifteen seconds. Inconceivable as 
it may seem, it would be possible 
on this principle to work the 
Westminster clock from an ordi- 
nary chronometer placed at a dis- 
tance from it. As a matter of 
fact, the hands of the lar^e clock 
at the late Paris Exhibition, the 
dial of which was only two feet 
less in diameter than the West- 
minster timekeeper, were so moved. 



This clever invention is patented 
in the name of M. Fimhaber. 

Engraving by Electricity.— A 

M. Bailey, of Paris, has invented 
an electric spark pen which pos- 
sesses some points of interest. If 
a sheet of thin paper is attached 
to a plate of copper or zinc, it is 
stated that an engraving may be 
made with extraordinary facility 
by means of this pen. If one of 
the poles of a Buhmkorff machine 
is attached to the plate and the 
other to the upper end of the pen, 
the current will run through, and, 
in drawing, the paper is perfo^ 
rated. When the drawing is 
finished, ink is laid on with an 
ordinary roller, and the greasy 
fluid penetrates through the holes. 
The plate is then plunged in 
water, which detaches the paper, 
and is ready for immersion in 
the acid. Tne advantage claimed 
for this method is that the artist 
does all parts of his work, and has 
no more trouble than if he were 
working with an ordinary pencil. 
He can even work in a dark room 
without any other li^ht than the 
glare from the induction spark. 

The Tasimeter.— The extreme 
sensitiveness of the " carbon but- 
ton," used in the transmission of 
sounds by the microphone, has led 
Mr. Edison to the invention of a 
new instrument* the Tasimet^ 
for measuring minute change^ 
temperature. The button is p^ 
so that substances of din 
kinds may be brought nes 
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and when in i)i>eration, the iudtru> otber p)le of a magnet near it. 
meut U coil uecleii With aii eieotric Atid with a rectangle of wire 
battery, auvl a very seu»iiiv<) ^^i- paced vertically round the car- 
VttuouicWr. The Mi^hte^t '.»res;jure bjos, and traversed one way or 
ou the »uin»tauoe Uikeii tor ejki.»tfri- the other by currents, like effects 
ineut i 111 mod lately dcdeeu ttie may be had. These principles 
needle ot tiu* ijalvaavwueter. Sujh have been recently applied in an 
)K>&e^ for exaiuple, that the sub- ini^eQious way by the eminent 
btaiice id a siikaU ntrip ot nietal; French physicist, M. Jamin. A 
the prejiiiure hasaltert^lit:»leu^th, reccau^Ie of wire is arranged as 
aud oouiit'4ueutly it;» rtrlacioiid stated. The current is sent np, 
with the buiK>U) aud the iwu»i- sav, the letit carbon, down the 
tivoue^tH ot tko button at once rii^ht, then ronnd the (inoom- 
uiciWed the tact aj^tpareut through pitted rectangle in the direction 
the ^alvauoiueter. Siiuilaily, ot^toe hands of a watch. To make 
ohau^oii of tem|>erature aud of the '* candle.*' entirely automatic, 
moibture are iudicattd, aud thus the two carbons are rendered 

Sh ytiioit>td are prov ided with au ad- movable abon^two joints at their 
itioual resource tor experimental lower ends, and while the current 
purpoaea. With the ta^iuitsteroue is not dowing they are brought 
can measure with ^< eater redne- tos^ther at the top by the action 
xnent than hitherto the tempera- of a spring. 

ture oi the spectra of stars, and Directly the current is started, ' 
determine the quantity, iutiuitely the carbons come apart (through 
small though it be, by which a the attractive and repulsive ac- 
wire or bar is lengthened or short- tious of the current in its suc- 
ened by magnetLBation ; and ascer- oessive paths). The arc is formed 
tain many other facts which are aud ooutinues at the top. With 
of great importance in physical, the current always in one direc- 
flcxence. For instance, a tasimeter < tion, one carbon is consumed 
may be so fitted in the keel oi a more than the other, and the arc 
ship that when connected with a descends with it ; with alternating 
^Ivanometer in the cabin, it will currents both carbons are con- 
indicate the temperature of the sumed alike. Now, a special point 
s^ and the proximity of ice. noted by M. Jamin is that when 
Similarly, it may be used to give the action of the rectangle is 
warning of excessive heat and of strong enough, the are is forced 
fire. _ ^ . j beyond the points, and takes the 

^An Elef^^ *"*« and Blow , form of a gas flame, with strong 

Kpe. — T Tc is, of ' sonorous effect, or a kind of roar, 

course, and is, j There is then a greater expendi- 

theref ^hbonr-jture of electromotive force; but 

- iilg c as CUT- < the light does not increase in 

I'entfi ie laws ■ proportion. M. Jamin, however, 

enni Thus, ! made the jet or flame impinge on 

the { :al and , a piece of lime, magnesium, or 

para placed zirconium. Thus, electromotive 

tip ne or force is saved, and a beautiful 
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liglit is obtained, whicli i& thrown 
downwards, so that the Jamp can 
be elevated more than nsnal. Th^ 
light is no longer violet, bnt white ; 
with lime it looks somewhat 
greenish yellow, and the cap of 
lime at least triples the bright- 
ness of the light. The tempera- 
ture of this electric jet is Very 
high, and, indeed, the^ lime 
must not be brought too near the 
point, else it is fused. M. Jamin 
points out, therefore, that we have 
here a kind of blow-pipe which is 
probably the most powerful -of 
all. He rccommends-it to physic- 
ists and chemists, and promises 
to describe ere lod|f some of the 
effects he has obtained with it. 

Electric Lighting.— The report 
of the Select Committee of the 
House of Commons on Electric 
Lighting was published during 
1879, and may be regarded as 
favourable to the new process of 
illumination; but not favour- 
able to the conferring on gas 
companies the privilege of lay- 
ing on the electric light, which, 
committed to their care, might 
have a slow development. And 
the Committee are of opinion i}hat 
the time has not yet arrived for 
giving general powers to private 
electric companies to break up 
the streets; but'^^e proprietors 
of large buildings, lecture-halls, 
theatres, factories, axe free to 
generate electricity for their own 
use without further delay or legis- 
lative sanction. As regards the 
light itself, attention is drawn to 
the peculiarity that it produces a 
transformation of energy in a sin- 
gularly complete manner. The 
energy of one-horse power, for 
example, may be converted into 
gaslight, yielding a luminosity 



ec^Tial to^twelve-pandle power ; but' 
the same amount of energy trans- 
forn^d* in to electric light produces' 
sixteen-hundred-candle power. *'It 
is therefore not surprising," as' 
stated in the Eeport, " that while 
many practical witnesses see seri- 
ous di^culties in the speedy adap- 
tation of the electric light to use-' 
ful purposes of illumination, the 
scientific witnesses see in this 
economy of force the means of 
great industrial development, and 
believe that in the future it is 
destined to take a leading part in 
public a^d private illumination.' 
On one point all are agreed — 
namely, that the electric light will 
produce little of that vitiated air 
which is largely formed by the* 
products of combustion of ordinary 
illuminants." And further, the 
scientific witnesses are of opinion 
that "in the future the electric 
.current may be extensively used 
to transmit power as well as light 
to considerable distances, so that 
the power applied to mechanical 
(purposes during the day may be 
made available for light during 
the night." On tfee question of 
cost compared with gas, the Com- 
mittee are not of opinion that the 
economy for equal illumination 
has been conclusively established.* 
An Electrical . Bock DriU.-^ 
The electric currents of high 
tension, which M. Plants has- 
been studying for some years- 
past, give many curious and sug- 
gestive effects. They are obtained 
from his secondary batteri^s,^ 
which are charged from an ordi-- 
nary galvanic battery, and eac^^ 
cell of which consists essentia^ 
of two sheets of lead rolled 
together, with an insulating 
stance between them, and 
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mersed in a dilute solntion of 
snlpharic acid. One of the effects 
just referred to is that of electric 
^ngraying on glass. Wnen one of 
< the electrodes conveying the cur- 
rent of the secondary battery is 
brought into contact with glass, 
in presence of a saline eolation, 
it acts like a graver or diamond, 
making grooves and hollows on 
the simace of the glass, often 
to a considerable depth. Bock 
crystal may be attacked by the 
same method, notwithstanding its 
hardness. When it is not regu- 
larly engraved, it at least cracks 
into small fragments under the 
influence of the electrode, and is 
at length disaggregated. Such 
effects have led M. Plants to the 
idea of utilizing this force in 
boring operations. In America 
and elsewhere, it is known, hard 
rocks are often attacked by means 
of diamonds, the price of which 
is, of course, high, and which are 
gradaallj lost by being detached, 
throug^h the violence otthe action, 
from the pieces to which they 
have been fixed. "Might not 
these diamonds be replaced," M. 
Plants asks, " by the action of 
J ® ?^"^ cnrrents referred to, 
f ^<*. *ho,/ock8 be bored by elec- 

«w^*^r J^^ P^^*s out that 
hi J^I^"^^^ ""^ platinum would not 
be necessary ; for it is not the 
■fe' the electrode that is 
the silicious matter, 
the saline solution. 
ts or projections 
L at the extremity 
oa, insulated in a 
length, and ani- 
>tatory movement, 
o electric current 
^^ the rock to be 
would thus re- 



place the numerous diamonds set 
in liie head of drills employed in 
the present system of rock-boring. 
The progress recently accom^ 
plished in production of electricity 
by mechanical methods might 
facilitate this application. 

A New Thermo-Electric Bat- 
tery. — It has lon^ been the aim 
of practical electricians to devise 
some means whereby heat could 
be utilised as a source of electrical 
energy. This was first accom- 
plished by Seebeck in 1822, who 
found that heating the points of 
junction of two dissimilar metals 
gave rise to a feeble electric cur- 
rent. He, therefore, constructed 
a battery of these metals, heat 
being the source of power. Fur- 
ther experiments of Wheatstone, 
Bunsen, Noe, Marcus, and others 
led to improvements in the in- 
strument, and a consequent in- 
crease of strength in the current, 
until a thermo-electric battery 
was, we believe, introduced into 
the London General Post Office 
for telegraphic purposes. It failed 
practically, however, on account 
of the cost of the metals em- 
ployed and their deterioration by 
use. It still remains to be seen 
whether the ones recently de- 
vised are more permanent ; they 
are certainly not costly, and, so 
far, have proved very successfuL 
According to the report published 
in a French scientific journal, 
and confirmed by the well-known 
electrician, the Compte du Moncel, 
M. Clamond has succeeded in de- 
vising a thermo-electric battory, 
producing a current sufficiently 
powerful to yield the electric light. 
A factory in Paris is now, indeed* 
lighted by this means, and a f ur*< 
ther improvement in the instru- 
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ment was shown in a recent 
exhibition of the varions systems 
of electric lighting held at the 
Albert Hall. 

The apparatus consists of three 
parts : an inner one, composed of 
pieces of iron arranged in the 
form of a crown, wmch can be 
heated in the interior. This is 
called the collector, its purpose 
being to collect the heat and then 
communicate it to the adjacent 
thermo-pile proper. This consists 
of a flexible chain, of anj desired 
length, composed of cubes of an- 
timony and zinc, soldered toge- 
ther by sheets of tin. In me 
complete apparatus there are 6,000 
of these " couples," outside which 
are fixed the plates of copper to 
diffuse the heat of the collector. 
A large surface is thus exposed 
to the air, in order that as great 
a difference of temperature as 
possible may be maintained be- 
tween the collector and the dif- 
fuser, for upon this difference the 
strength of the current chiefly 
depends. M. Clamond has been 
so successful that with one of his 
batteries he has been enabled to 
li^ht two of Serrin's lamps; and 
with a smaller, but equally power- 
ful battery, he can li^ht four less 
brilliant lamps. This is done with 
the consumption of 9 kUograms, 
or about 201bs. of coke an hour 
for the larger, and 6ilbs. for the 
smaller, thermo-electric battery. 
The apparatus, moreover, gives 
warmth as well as light, since its 
large exterior surface causes it to 
radiate a considerable quantity of 
heat. 

Gnrioaities of Magnetism.— 

Needles may be used as magnets, 
and made to float vertically in 
water by attaching a speck of 



cork to the eye end. If, while 
thus floating, a large magnet is 
held over them, they arrange them- 
selves in certain definite groups, 
which, according to Mr. A. M. 
Mayer (United States), exemplify 
molecular structure and molecu- 
lar action. In some instances the 
groups assume an unstable form; 
but by a movement of the upper 
magnet, or at times a knock on 
the table, they take up a stable 
configuration. These oonfignra* 
tions may be recorded— if, &fore 
immersion, the upper ends of the 
needles have been touched with 
printers' ink — by laying upon 
them a piece of flat cardboard, 
when the place of each needle will 
be shown by a dot ; and by draw- 
ing a straight line from dot to dot 
the representative forms will be* 
come at once apparent. From the 
triangle, square, and pentagon, 
they pass into hexagons, octagons, 
and decagons, and compose groups 
within groups: "stable nuclei, 
which may be suggestive to chem* 
ists and crystallographers." 

Electricity for Vicious Horses. 

— It has been proved in Paris that 
vicious horses may be effectually 
cured by electro-magnetism. With 
bits, bridles, nose-bands, and curbs, 
specially constructed, so as to 
apply a gentle current to the re- 
quired place, the current being 
supiplied by an electro-magnet 
easily portable, seven of the most 
violent horses among 12,000 were 
reduced to obedience, and allowed 
themselves to be shod. Some 
horses required two applications, 
some three; but all were coir 
pletely cured of their vici«~ 
propensities, and without 
weakening or stupifying € 
Particulars of the method of-' 
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mintt, »aA the rwnlt*, mm paV work, whidi kept tie two pwiits 
iMknlmthe Pmeearcrfattaxof the at the propo- dinaoeea apart. 
H'^iiA 'f EnfniTigtmemt four The wmDd gnat ofaetaule wa« 
tindiutri'. N'lt'-tnaCt. amore •erionB one, dependiDK m 

The Electric Light. — ProfcMor ma ineiorable law ctf natore which 
Tjndall early in If^T'J deliTered a deouuida as expendhare of force 
duwv>ane before the Boyal Insti- , of one kind for the prodnction of 
tntion, bU mibject beinif "The i another. Zinc may be burnt in 
hteetiic Liiiht" He eommcnced ' air — that is, ondii*d ; it majr be 
' expressing hii thanks to all also " bomt" or oiidiied inacida- 
e gentlemen who iiad afforded ' iated water, bat it haa to displace 






aim information abont the 

arrangement* for electric lighting 

BOW het'jn the public, and thooe 

which hare for awhile held their 

RFonad bat hare been sopersMled. 

The electric light has be«i known 

for 70 jean, aa in livM, and again 

in an improred form in 1810, it 

wa« ahown to andiencea at the I ample, always gives out Uie same 



the oxygen from the hydrogen for 
this tu occnr, and fonr-fiflha of 
the heat prodaeed are nsed up in 
thia procesa. So that when tine ia 
thos " bnmt " only the remaining 
one-fifth ia aTailable. The rate 
of "bnming" makea no differ- 



Boyal Irutitntion. Sir H. Davy's 

carbon points "threw snnshine < 

into the shade,"andin 1808.2,000 t 

pairs of plates, obtained for the i 

lostitataon bj nibscription among 1 , ^ 

the member*, prodnced snchlieat I the general use of the electrio 

from the cairent they gave that light. 



amount of heat. This " bnming " 
of zinc, which had been used in 
the prodnction of electricity, wae 
an eipensrte fuel, and this seemed 
' a Tery great drawback t 



qoartz and calcium were melted 
aa wax. It was early known that 
to prodnce heat and Ught in a cir- 
Cait there mnst be resistance. 
This was illuetrated by a wire 
composed alternately of platinum, 
wbicli resists, and of non-reaieting 
silver, when on the passage of a 
cnrrent the platinum became daz- 
x]mg\j white hot. A non-resist- 
ing copper JHigwiU carry enough 
I el....tr,c,t- '-"^ , r^Bilting ik 

I p^^i«f ' *""• ""'X"' 

L th< 

r 



In the year 1831 a discovery 
u made at the Boyal Instita- 
tion by Faraday, that of magneto- 
electridty. He showed that when 
the earth's line of magnetic force 
is cnt an electric current is pro- 
duced. Professor IN ndaJl quoted 
Faraday's saying, that he woald 
lather occupy mmself wilh find- 
ing fresh effects, than spend big 
time in exalting those effects. But 
it was the exaltation of those 
effects which be first studied in a 
simple way which has led to the 
present possibilities of onr electrio 

, lighting. In 1854 Werner Sie-- 

^Karded as mens, of Berlin, invented what is 
bstacles to now known as a Siemen's arma- 
loa of the tore, with 16 permanent magnets, 
' overcome | in the working of which there is 
of clock- ' only the or£nary mechanical 
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friction to be overcome. Work- 
ing the machine by hand, the ex- 
penditure of muscular force be- 
comes apparent as heat through 
the machine. But this and the 
Wjlde and Gramme machines in 
the same way show that the ex- 
ternal work falls short of the 
originating work. Now, what- 
ever electricity is, it is a swift 
carrier of heat. We have motive 
power converted into current, and 
then we can have current converted 
into motive power. For example, 
Sir William Armstrong has his 
electric light worked by a water 
wheeL 

The great advance on Faraday's 
spark of 1831 as to practical use, 
is the use of a cheap fuel — coal — 
for obtaining through the steam- 
engine the motive force required. 
All the various modifications of 
the light as now used depend on 
this. 

Professor Tyndall gave a his- 
torical sketch of the various ar- 
rangements, beginning with that 
of Mr. Holmes in 1862. The 
various " candles '* in use were 
also described. Professor Tyn- 
dall said he did not believe 
any fresh scientific discovery 
was needed to make the electric 
light of general application 
to large places. The scientific 
man knew what different natures 
of machines were required to do 
the different kinds of work to be 
doue. It remained now for me- 
chanical skill to carry out the 
work. In conclusion, he pointed 
out the mistake of those wno, like 
Cuvier, spoke with contempt of 
those whose practical skill carried 
to utility the experiments of the 
philosopner. 

. The Writing Telegraph- 



Autographic telegraphy, or the 
process of transmitting^ messages 
in the actual handwriting of the 
sender, has occasionally during 
the past thirty years constituted 
the special study of scientific 
minds. So long since as 1850 
Mr. F. 0. Bakewell invented a 
copying telegraph, by means of 
which autographic telegraphy was 
effected, and this was probably 
the first time it was effectually 
accomplished. In this instance 
the message was written by the 
sender with a ^mmy ink or var- 
nish on metalhc paper or tin foil,^ 
and this writing was by the aid 
of mechanism used to actuate 
electric currents in such a way as 
to produce a record at the distant 
station by the chemical decompo- 
sition of a solution with which the 
receiving paper was damped. Both 
the written message and the paper 
were fixed around cylinders of 
similar form and dimensions, one 
being placed in the transmitting 
and the other in the recording 
instrument and the cylinders 
were caused to revolve with cor-' 
responding velocities. Each time 
the gummy and, consequently, 
raised lines of the writing were 
crossed by a pointer, under which 
the metallic paper was traversed 
in the transmitter, a mark cor- 
responding in position was made 
on the prepared paper at the re- 
ceiving end. It therefore followed 
that the sum of all the marks 
reproduced the writing itself. Mr. 
Bakewell successfully reproduced 
the writing in white on a blue 
ground, bat the process failed tf» 
become of public utility owin^ 
the extreme slowness with v 
the apparatus worked, ar 
difficulty that was experiex 
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maintaining uniform fund syncro- 
soas motioQ in the inBtramenta. 

Id 1656, the AbU, CaBellJ, in 
Italj, endeftTonred to solve the 
problem of antographic telegraph J 
in a Bimilar manner. His app»- 
ratofl was exhibited in England, 
and it waa used practically be- 
^een Paris and Maraeilles and 
Paris and Lyons, PlanB, draw- 
uigg and autograph Bketches 
were faithfully reproduced at 
WBtant places, bnt it was found 
that the apparatus had not only 
the defects of Bakowell's, bat it 
*M 'ery oostly and complicated. 
, Two other BnbBeqnent workers 
u» this direction were M. Meyer 
*nd M. Lenoir, who tried to ac- 
complish the same resnlta with 
ordinary ink. They, however, 
pOrBoed their inveetigations quite 
J*»aependently of and unknown 
***^h other. 

., W'e have recently heen afforded 
J*e opportunity of examining the 
^teat example of this olasa ot 
apparatus at the General Post 
^-^ce, where it has been Bub- 
f«tted to the authorities for trial. 
j-.'ua is the invention of M, d'Ar- 
•jncoyjj^ of PariH, and its general 
P^nciples are similar to those 
Jf^'ohoovem Bakewell's Byfltem. 
j^J distinguishing featnre in 
^* Arlincourt's apparatus, how- 
at+I' "^ " '"troduction of an 
^T^eiiiuly inciJUioiiS b v nchronona 
Movement ■ ■; ..f which 

S^e epe the cylin- 

ders i, ,, botb in 



deep, which is wrapped around the 

cylmder of the transmitting in- 
strument. Astripot white paper. 
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chemically prepared and o 
lar dimensions, is placed t 
cylinder of the recording appa- 
ratus, and the instrumentB are 
placed in electrical connection 
and started. The raised writing, 
actnating the electric o""^"*' 
caases a reproduction of the 
original message in fecsunile oa 
the paper in the recording instm- 
ment, which may he hundreds of 
miles away from the other. 

The writing can be reproduce* 
in either blue^brown, red, or black. 
according to the chemical prepa^ 
ration of the paper, hut always on 
a white ground, and a number of 
copies can he taken fiom one 
nnginal. In the same way, 
iketches, plans, or drawings may- 
be faithftiUy transmitted. Al- 
though the apparatus is perfect 
in iU action, it still has one 
drawback, which was common to 
its predecessore— that of bIow- 
nesB of reproduotdon. The time 
occupied in revolving the cylinder 
a sufficient number of times t<» 
allow the pointer to traverse the 
whole surface of the paper is 
even minutes, and this iat« of 
peed is far below that required 
and attained in practice for com- 
mercial purposeB. The Post Office 
authorities do not, therefore, see 
their way to ntilise M, d'Arlin- 
court's ingenious invention at 
present. It is, however, bwng 
worked in France in fortresses, 
age to be and for simiW military purposes, 
ler in the for use in which and in some 
ihand, is special oases it is exceedingly well 
mmy int adapted. 

Uic-faced Another WriUng Telegraph.— 
\d 2i in. I Mr. E. A. Cowper read a most in- 
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teresting paper before the British 
Association on his " Writing Tele- 
graph." He described the details 
of the construction of his writing 
telegraph, and the mode in which 
a pen at a distant station was 
made to write freely as the opera- 
tor at the sending station wrote 
with a pencil at the sending in- 
strument. He explained the ne- 
cessity that existed for causing 
the two currents of electricity 
that con vejred the power to the 
distant station to increase steadily 
and gradually, without any sud- 
den large increase or decrease of 
resistance being opposed to such 
currents^ the construction of the 
necessary resistances being prac- 
tically that of one yery long thin 
German silver wire having 32 
metal plates soldered to it at the 
proper intervals, such plates being 
all brought very close together, 
with simply a thin -sheet of paper 
with paraffin between them, so 
that a contact rod in connection 
with a battery, with a small knob 
or projection on it^ could slide over 
the tops of the plates and make 
contact with each one in succes- 
sion. Then two such contact 
rods, jointed to the pencil of the 
operator, and placed at right 
angles to one another, worked 
over the tops of the two separate 
sets of contact plates, each set 
affecting one line of wire so as to 
give the latitude and longitude of 
the pencil of the operator at all 
times. The quick action of the 
perfect response of the needles at 
the receiving instrument^ which 
directly controlled the writing 



pen, was obtained by usine ex* 
ceedingly thin soft iron plates, 
both for the needles and for the 
magnets which affect the needles, 
so as, on the one hand, to have the 
least possible amount of momen* 
tum and vis inertia! in the needles, 
and the least possible residuary 
magnetism in the magnets. The 
needles were slightly curved in 
their section to stiffen them, their 
thickness being only I'llO inch, 
and were mounted on polished 
hard steel bearings, and were then 
exceedingly fresh and livel^r, as a 
very small amount of friction or 
weight in this part of the instru- 
ment would be fatal to good writ- 
ing. The power of the needles 
was insured by fixed flat coils that 
surrounded tiiem, brought into 
action by a local battery, while the 
two line wires were coiled round 
the fixed magnets. That affected 
the needles, and attracted them 
more or less as the strength of 
the current varied. Then the 
needles, being at risht angles to 
each other, pulled uie pen in the 
two directions, vertically and hori- 
zontally, and also pulled against 
two hgnt springs, so that the pen 
took exactly the varying positions 
due to the varying stren^hs of 
the cntrents, which, again, de- 
pended on the positions of the 
operator. The paper on which 
the operator wrote, and the paper 
on which the pen wrote at the 
opposite end of the line, both 
moved along by clockwork, so as 
to write with remarkable regu- 
larity, a long continuous message 
or telegram. 



T3S TIAZ-Zrxs ':P 7^'7!!3^ 



feJ^■ Prusencfl -rf Bitramn in "T"b™ s 



a^r.taenc if Kixi lb : 



^^ ■;«■ Jie mow: «.■?! 

li,^" and Saj-.- -;,„;: — ;„.;^i 



«u fi«ed 

with 
Is ■« t'njved 

the 



PBw^iiTTjnea r»-ai{tfnDf 



Lc ciiracnaL When 
b^DiQCBiT pmrs nia:eniil3 wn« 
a«d an-L sracr prarancjos feakea 

— -3 icet mi DC ue i3)na»iB*d air 

it^fiteeL Thar tnetiiuii mil ■ititer sources ai error, the 
piy^^^M waa »Br7 strooniT jiiiiicon of Seeeier"* soiation to 
•^^r'*™, aad theii eipetiintfiisj siw lioaid obtaiiwd o« diitiliing 
>^^^^"=?»aC7- faerat regarded as with lime cuosed s lerr marked 

^^ ***'^ i »eliowi»h-llrowii colrjnration. 

^_|«»MftorBM(£eaonieprei!nii- " On^Mmpanuit cheuatprodnBed 
^ MtS^I^'?*"'* °™ *"• snijj«t wtdi that yiei led by ■dilote solo-- 
^*aed'^,^%S?f°°^^ '^'=^^7 ■^'°' 00° o^ amnioiiiiiiii ehl^orUe of 
^etTljS—??^ resolta. The koown stwndth. the following re- 
*°''"et6*^W ^'^^,*'*"tO'ii*- *alts wew airiT«i»t,«»th« pro- 
pfS^ L wWfc *" "J^iirochlonc porriona of iiitro«tt present in 




. K^l.. 



. Blulu i,3(euLlMdU-. 



The anthor n^sids the resoHa 
I DOW lecoided as preliminatT 
ric ' merdj, and propoera to extend 
>in \ the leee&rches to Tarioas claases 
>na ' of steel and iron, and especial!; to 
tn- such Bpecimens aa hare been fonod 
Qs'top '""" 



s Ntomalona cbaractera. 



CHEMISTRY. 



77 



Of these characteristics the evola- 
tion of ammonia from freshly 
fractured surfaces is the most 
striking. 

The Nature of the Elements. 

— At a crowded meeting, such as 
is seldom witnessed, of the E»oyal 
Societyi in December, 1878, Mr. 
J. Norman Lockyer, F.R.S., read 
a lengthy paper, in which he 
discussed the evidence derived 
from spectroscopic observation 
of the sun and stars and from 
laboratory experiments, which has 
led him to the conclasion that the 
so-called elements of the chemist 
are in reality compound bodies. 

In order that the line of argu- 
ment followed by Mr. Lockyer may 
1i)e understood, it will be necessary 
briefly to refer to the results of 
previous researches. As a rule, in 
observing spectra the substance 
to be examined is volatilized in a 
gas flame or by means of sparks 
from an induction coil, and the 
light is allowed to fall on the slit 
of the spectroscope ; the spectrum 
is then generally one in which 
the lines run across the entire 
field, but by interposing a lens 
between the spark apparatus aod 
the slit of the spectroscope, Mr. 
Lockyer was enabled to study the 
various regions of the heated 
vapour, and thus to establish the 
fact, already noted by some pre- 
vious observers, but to which 
little attention had been paid, that 
all the lines in the spectrum of the 
substance volatilized did not extend 
to equal distances from the poles. 
He then showed by the aid of this 
method that, in the case of alloys 
containing different proportions 
of two metals, if the one con- 
stituent were present in very 
small quantity its spectrum was 



reduced to its simplest form, the 
line or lines longest in the spectrum 
of the pure substance alone ap- 
pearing ; but that on increasing 
the amount of this constituent, its 
other ]ines gradually appeared in 
the order of their lengths in the 
spectrum of the pure substance. 
Similar observations were made 
with compound bodies. It was 
also noticed that the lines fur- 
nished by a particular substance 
varied not only in length and 
number, but also in brightness 
and thickness according to the 
relative amount present. 

Armed with these facts, and 
with the object of ultimately as- 
certaining more definitely than 
has hitherto been possible which 
of the elements are present in the 
sun, Mr. Lockyer, aoout four years 
a^o, commenced the preparation 
of a map of a particular region of 
the spectra of the metallic ele- 
ments for comparison with the 
map of the same region of the 
solar spectrum. For this pur- 
pose about 2,000 photographs of 
spectra of all the various metallic 
elements have been taken, and, in 
addition, more than 100,000 eye 
observations have been made. As 
it is almost impossible to obtain 

Eure substances, the photographs 
ave been carefully compared, in 
order to eliminate the fines due 
to impurities; the absence of a par- 
ticular element as impurity being ' 
regarded as proved if its longest 
and strongest line was absent from 
the photograph of the element 
under examination. The result 
of all this labour, Mr. Lockyer 
states^ is to show that the hy- 
pothesis, that identical lines 
difierent spectra are due to 
purities, is not sufficient ; 



78 



THE YEAtt-BOOK OF FACTS. 



he finds short lioe coincideaeet 
between the spectra of m&aj 
metals in vhicb the freedom from 
mntaal impnritj boa been demon- 
strated by the absence of the 
liDgeet hnes. He then adds that, 
five years ago, he pointed out that 
there are manj facte and many 
trains of thonsht sng^ested bv 
solar and stel&r physics which 
point to another hypothesis — 
namely, that the elements them- 
selves, or, at all events, some of 
them, are componnd bodies, Thus, 
it wonld appear that the hotter a 
star the more simple is its spec- 
tmm ; for the brightest, and there- 
fore probably the hottest stars, 
each as Sinas, famish spectra 
showing only verythick hydrogen 
lines and a few verj thin metallic 
lines, characteristic of elements 
of low atomic weight ; white the 
cooler stars, snoh as onr snn, are 
shown by their spectra to contain 
a mnch larger number of metallic 
laments than stars snob as Sirins, 
Otno non-metallic elemento; and 
je coolest stars fornish Anted 
PJt sp ectra characteristic of 
riMHM|dB of metallic with non- 
M^^elements and of non- 
nuH eleraenta. These facts 
'■• WV> meet with a simple ei- 
:oij, if it be supposed that 
i temperatare iacraoses the 
■"UQds are first broken ni 
tlieir o^jgi^nent " elements,' 
'_'■'" " -nents " thei_ 

' r decompo- 

,]" ' of lower 

i" considers 

^ nee in the 

■■ Ai suppoi- 

^M U an im- 

■ >ent, In 



of its own. B, however, tl present 
as an impurity, will merely add 
its lines acoordinK to the amount 
present, as ws nave abore ex- 
plained ; whereas, if a constitasnt 
of A, it will add its lines according 
to the extent to which A is decom- 
posed and B is set at liberty. So 
that as the temperature increases 
the spectrum of A will fade if A 
be a compound body, whereas it 
will not fade if A be a true ele- 
ment. Moreover, if A be a com- 
pound body, the longest lines at 
one temperature will not be the 
longest at another. 

The paper chiefly deals with a 
discussion from this poiut of view 
of tiie spectra of calcium, iron, 
hydrogen, and lithinm as observed 
*'' vanons temperatnres ; and it 
. shown that precisely the kind 
of change which is to he expected 
on the hypotheais of the non-ele- 
mentary cnaracter of the elements 
has been foond to take place. 
Thus, each of the salts of calcium, 
so long as the temperature is 
below a certain point, has a defi- 
nite spectrum of its own, but as 
the temperature is raised the spec- 
trum 01 the salt gradually dies 
oat, and very fine lines, due to the 
metal, appear in the bine and 
violet portions of the epeotmim. 
At the temperature of the electric 
arc the line in the blue is of great 
intensity, the violet H and K Enea, 
as they are caUed, beingstill thin ; 
in the sun the H and £ lines are 
very thick, and the line in the 
blue is of less intensity than either, 
and much thinner than in the arc. 
Lastly, Dr. Huggins's magnificent 
star pbotographs show that both 
the H and K lines are present in 
the spectmm of a Aqnilee, the 
latter being, however, only about 
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half the breadth of the former ; 
but that in the spectram of a 
Lyrse and Sirins only the H line 
of calcium is present. Similar 
evidence that these different lines 
may represent different substances 
appears to be afforded by Professor 
Young's spectroscopic observa- 
tions of solar storms, he having 
seen the H line injected into the 
chromosphere 75 times, the K line 
50 times ; but the blue line, which 
is the all-important line of calcium 
at the arc-temperature, was only 
injected thrice. In the spectrum 
of iron, two sets of three lines 
occur in the region between H 
and Q, which are highly charac- 
teristic of this metal. On com- 
paring photographs of the solar 
spectrum and of the spark taken 
between poles of iron, the relative 
intensity of these triplets is seen 
to be absolutely reversed; the 
lines barely visible in the spark 
photograph being among the most 
prominent in that of the solar 
spectrum, whHe the triplet, which 
is prominent in the spark photo- 
graph, is reoresented by lines not 
half so thick in the solar spec- 
trum. Professor Young has ob- 
served during solar storms two 
very faint lines in the iron spec- 
tram near G injected 30 times 
into the chromosphere, while one 
of the lines of the triplet was only 
injected twice. These facts, Mr. 
Lockyer contends, at once meet 
with a simple explanation if it be 
admitted that the lines are pro- 
duced by the vibration of several 
distinct molecules. 

The lithium spectrum exhibits 
a series of changes with a rise of 
temperature precisely analogous 
to those observed in the case of 
calcium. 



In discussing the hydrogen 
spectrum, Mr. Lockyer adduces a 
number of most important and 
interesting facts and speculations. 
It is pointed out that the most 
refrangible line of hjdrogen in 
the solar spectrum, h, is orSj seen 
in laboratory experiments when a 
very high temperature is em- 
ployed; and that it was absent 
from the solar protuberances dur- 
ing the eclipse of 1875, although 
the other lines of hydrogen were 
photographed. This line, also, is 
coincident with the strongest line 
of indium as already recorded by 
Thalen, and may be photographed 
by volatilizing indium in the 
electric arc; whereas palladium 
charged with hydrogen furnishes 
a photograph in f?hich none of 
the hydrogen lines are visible. By 
employing a very feeble spark at 
a very low pressure the F line of 
hydrogen in the green is obtained 
without the blue and red lines 
which are seen when a stronger 
spark is used, so that alterations 
undoubtedly take place in the 
spectrum of hydrogen similar to 
those observea in Uie case of cal- 
cium. In concluding this portion 
of his paper, Mr. Lockyer states 
that he nas obtained evidence 
leading to the conclusion that the 
substance giving the non-reversed 
line in the chromosphere, which 
has been termed helium, and not 
previously identified with any 
known form of matter, and also 
the substance giving the 1,474, or 
coronal line, are really other forms 
of hydrogen, the one more simple 
than that which gives the h line 
alone, the other more compl 
than that which gives the F 
alone. 
There can be no questiox 
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the facts bronght forward by Mr. 
Lockyer are of the highest im- 
portance and yalae, and that they 
will have much inflaenoe on the 
further development of spectrum 
analysis, to which he has already 
BO largely contributed. But his 
arguments are of a character so 
totally differeut from those ordi- 
narily dealt with by chemists, that 
they will hesitate for the present 
to regard them as proof of the de- 
composition of the elements until 
either thejr are assured by compe- 
tent physicists that they cannot 
be explained by any other equally 
simple and probable hypothesis, 
or nntil what Mr. Lockyer has 
foreshadowed as taking place to 
such an extent in other worlds 
has been realised beyond question 
or cavil in onr own laboratories. 

It has been suggested that the 
same moleonle may be capable of 
▼itokting in difierent ways at 
^9!l| tanperatures, and thus 
">Bp5Myiit spectra, just 
^*^-Tive out different 
ack in different 
^^.-jugh Mr. Lockver 
ML 10 this oWotion, it 
A'\ I- be regiiit4|UulbaIIy 
. .M ..- Tha ftj gM imver. 
- r.- ^yer Bas flH| out, 
riirf friiui fhefli 



am 
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perature spectrum of its metallic 
element, is of a similar character 
to, and even less in degree than, 
the change from the lowest tem- 
perature spectrum of the metal 
to the spectra which it furnishes at 
higher temperatures, does not ap- 
pear to favour such an hypothesis, 
and from the similarity in the 
phonomena it is difficult to deny 
that in both cases decomposition 
does not equally take place. Pro- 
fessor Young's observations on 
the injection of particular lines 
into the chromosphere during solar 
storms are also difficult to re- 
concile with this view, and if the 
conclusions drawn from previous 
researches are correct, it also does 
not account for the short line 
coincidences which led Mr. Lockyer 
to his hypothesis. 

Chemists are careful to teach, 
that what are at present regarded 
as elements are not necessarily 
simple bodies, but merely snb- 
stances which they are unable to 
decompose, or which they have na 
special reason to regard as com- 
pound bodies. The remarkable 
relations, both in atomic weight 
and properties, existing between 
many of the elements tend, in- 
deed, to show that they are re- 
lated in the manner Mr. Lockyer 
snppoaea. — Times. 
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The Effects of Breathing Nox- 
ious Vapours. — In some experi- 
ments i&tely made by M. Poincar^ 
on the effects of poisoning by 
sulphide of carbon, he often found 
in the blood-vessels drops, appar- 
ently of this substance, condensed 
anew after absorption by the 
lungs. Still, the great yolatility 
of the substance rendered this 
improbable d priori, and as he 
had not succeeded in chemically 
determining what the drops were, 
he hesitated to express the view 
referred to. He has since ob- 
tained like results with other sub- 
stances not miscible with blood, 
and which are much less volatile 
than sulphide of carbon, especially 
spirit of turpentine and nitroben- 
zme. The chemical determination, 
indeed, was as difficult as before ; 
but, from the fact that it was only 
in animals that had respired those 
vapours that free drops had been 
found in the circulation looking 
exactly like the substances fur- 
nishing the vapours, he thinks 
the matter worthy of attention. 
Workmen who respire vapours of 
this kind are evidently exposed to 
a poisonous action, variable with 
the vapour's composition, and also 
to mechanical disturbances of the 
circulation and nutrition, similar 
to those produced by embolics and 
introduction of air into the veins. 
Thus may probably be explained 
the sudden deaths observed in the 
course of experiment with those 
substances ; and perhaps certain 



fatal results from taking chloro- 
form have been due to the same 
cause. The drops in question, 
found in nearly all the organs, 
are specially abundant in the 
liver, the kidneys, and the lungs, 

A Fragrant Stomachic.-— The 

well - known fragrant garden 
favourite, the sweet-scented or 
lemon verbena {Lippia citrio- 
dora), seems to have other quali- 
ties to recommend it than those of 
fragrance, for which it is usually 
cultivated. The author of a re- 
cent work, entitled ''Among the 
Spanish People," describes it as 
being systematically gathered in 
Spain, where it is regarded as a 
fine stomachic and cordial. It is 
either used in the form of a cold 
decoction, sweetened, or five or six 
leaves are put into a teacup, and 
hot tea poured upon them. The 
author says that the flavour of 
the tea thus prepared " is simply 
delicious, and no one who has 
drunk his Pekoe with it will ever 
again drink it without a sprig of 
lemon verbena." And he further 
states that if this be used, one 
need '* never suffer from flatulence, 
never be made nervous or old- 
maidish, never have cholera, 
diarrhoea, or loss of appetite. '* 

Different Mental Powers in 
the Brain.— In Dr. Busch's " Book 
on Bismarck," the Prince de- 
scribes a horse accident he onc^ 
had when riding home with h' 
brother. He fell violently on ' 
head. " I lost consciousness," 
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that ebonld be kept in mind bv 
the functionaries appointed to ad- 
BtiniBter relief ia time of famine. 
The starvation mnst not beallowed 
to go on too long ; for, as Dr. Can- 
bin gkamobBerTes, " the fatal diar- 
rhcea and dysentery first mani- 
fested itaelf in people after their 
admiaaian into the relief campa. 
The investigations shoir tbe ab- 
solute neceasitj of great cantion 
in regard to dietetic experiments 
and dietetic avstems of punish- 
ment. Thej ahow that it is not 
safe to paah anch procedares in 
tbe belief that, so long as no 
evident active evil resnlta preaent 
themselves, we can at an; time 
poll np and restore things to their 
normal state." 

Variationa of Blood in tbe 
Extremities.— It is a familiar ex- 
perience that tbeamonnt of blood 
in tbe extremities nndergoea con- 
siderable variations, and that tbe 
force of gravity especiallj affects 
it. A German observer, Herr 
Wolff, has recently studied this 
influence ia a scientific way, and 
lie laed five different metboda of 
measuring the degree of fulness 
of the blood, bnt got available 
values only witb three — viz.,deter- 
tninatioQ of the temperature in 
'he closed hollow of the band, 
.-Itli different positions of the 
' I'm ; and two different measure- 
leits of the water displaced by 
111.! arm when immersed, tbe 
Hitlon of the arm being varied. 
' <: effect in question on tbe tem- 
itnre of the band was sur- 
iing, Thns, in a boy of 8, 
temperature fell (on raising 
.be arm) ia 35 minntea from 
<" to Sl-S", and again in ati 
r from US" to 29'8". In a 
a of 22 the raising of tbe arm 



from 29-5° to 1 
being now let hang down, tbe 
temperatare rose fully 7° in 20 
minutes. From tbe eiperimeatn 
with displacement of water it 
appeared that witb raised arm 
the head of an adult contained 
about 12co. less blood than with 
banging; tbe hand, fore- 
arm, and lower third of the npper 
arm had about 30cc. less. 

The Treatmeot of Diplitheria. 
— Professor Klebs, of Fri^^e, 
describes in the Med. CKvr. Oen- 
Iralblatt (So. 22] a series of ex- 
periments performed on himself 
and other persons to test tbe effi- 
cacy of benzoate of soda in destroy- 
ing the formation of microscopic 
fongi iu the body. He has found 
that it procnred relief iu several 
cases of gastric catarrh and other 
diseases which are often noticed 
in persons who work a great deal 
among decomposed organic sub- 
stances. In order, however, to be 
quite certain of the antiseptic or 
antimyoetic power of this drug, it 
was necessary to find out whether, 
when introduced into tbe body of 
a healthy animal, it would enable 
it to reaist infection. Diphthe- 
retic membranes were accordingly 
soaked for some time in Bnch- 
holtz's solution, then mixed with 
benzoate of soda, and inocnlated 
upon the surface of several healthy 
animals, of which some had pre- 
viously received a hypodermic in- 
jection of the above-mentioned 
substance. It was then shown 
that in those animals which bad 
had tbe injection the dipbtberetlc 
membrane was destroyed ia * 
minutes, whilst it atill cou~ 
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hours after the operatioti. 
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to Us patients, wbo nero' exDb- 
nenoed tlie leut 



Simple Diet— I>r.G.lLSMton, 

irntiiig in the 81- LouU Medical 
/oumal for Febnikry, laja that A 
tnati, wbcD twentj-fiTe jeara of 
Bj^ Bwallowed bj miitake a com>- 
sire acid, which produced gnat 
■oreoesB of the moath and thmat, 
and remlted in oesophageal stric- 
tore- B«tDg aaable to Hwallow 
•olid food, and being alao fond of 
milk and cake, he made that his 
exclasiTB dieL On thii diet, be 
■aid, he had lived for about fiftj-- 
five Tear* ; and hie itotT was 
corroborated hj hia wife and 

3hter. Hia wife said that she 
I his cake ver^ eweet and 
; he dissolTed it in his milk. 
>nld not and did not swallow 
; as lar^ as an appji 
— '^'•■i injnrj. He wi 
I np to within 
^ death was able 
s farm work, 
■omething over 
The ertreme 
coiophagoB, the 
le diet, his ability 
with b" 




noteworthy 



.hip or a bridRfl, 
» accompanied by 

w of limbe,Jwg- 

ling senaatione, «id nambnew- 
The pfTKio Aot» itot know what 
be fear* ; jet his intellect » g^^ 
rallj aonnd, as al»o h" f«e wiH. 
Without assirtance he wiU aome- 
timea hesitate a qnarter o' O" 
bow before TentnnniT to cross » 
qniet street The fear is ■»<>/« 
apt to come on the longer the 
person has been festing, and leas 
BO immediately after a good dinaer. 
The caneee of tie diseaee are 
obecnre. M. I,earand du Sanie 
thinks it is sometimes bronght<™ 
by immoderate drinking of blaoK 
eoflee. The primary agoraphobia 
(an idiopathic state) is moat otten 
observeai in men intelligent and 
lettered, who are in the pnnie ot 
life. Women, on the other hand, 
are more frequently affected by 
the secondary form, where it is 
combined with a nnmber of other 
nerrons disorders. The antnor 
shows that the Phenomena are 
qaite distinct from those or vertigo 

As regards cure, bromide of 
potasainm and hydropathic treat- 
ment have been found usernl. 
Moral BQftsion has a great power. 

..■-.- „,:ti n-nii im- 

. _ , with 

of the 

the 



' Let the physician will, and im- 
pose his will ; let him prove, '~ 
oonviction, the inanity of 
danger ; let him reassure 
patient, and the latter will cease 
* m his aniietiea, and at length 
iclude a. long armistice with bis 
nervous disorder." 

Mental Diaeaae in Prnssia.— 

A remarka,ble leotnre on tbia aob- 

'. was lately delivered by Herl 

telbnrg, Professor of Medicine 

and Member of the Commission 

of PubUo Health. In PrnMia, 



MEDICAL. 



85 



one person in 450 is affected with 
insanity, a high fi^re, calling 
for investigation of the causes of 
snch disorder. Among the work- 
ing classes, it was pointed out, 
the lack of physical and intellec- 
taal education, insufficient food, 
unhealthy dwellings, and a certain 
indolence of mind, contribute 
partly to the evil. But it is 
chiefly the abuse of alcoholic 
liquors that fills the lunatic 
asylums as well as the prisons. 
In the former, drunkards figure 
to the extent of a fifth; in the 

frisons, two-fifths of the total, 
f the brandy bottle could be kept 
in its right place, the druggist's 
shop, the social problem in ques- 
tion would* (according to the Pro- 
fessor) be nearly solved. With 
regard to educated people, the 
causes of their insanity are natu- 
rally very different, and they often 
date from the earhest education. 

Children do not, in general, get 
so mnch rest as they absolutely 
need. That a child work diligently, 
keep its place in the class, or 
quickly advance to a higher class, 
is all that is demanded, and people 
do not trouble themselves in the 
least as to whether the young and 
tender brain, kept in incessant ao- 
tivity,may not stop suddenly in its 
functions or its growth. Bonsseau 
insisted on a purely negative 
education till 12 years of age, and 
in this he was wiser than our 
pedagogues. The child who has 
lived in the open air to this age 
without contracting bad habits 
will have greater force of appre- 
hension, and will progress more 
rapidly than another who has 
been fatigued by premature work. 
Among adults the Professor dis- 
tinguishes two great classes — men 



of work, and men of pleasure. He 
showed without difficulty that 
continual activity and the suit- 
able exercise of all the facnlties 
are necessary to the preservation 
of intellectnal and physical health, 
for it is the idlers that furnish the 
greatest number of hypochon- 
driacs. Bat there is the excess of 
the overworked man, who is liable 
to mental maladies arising from 
fatigue of mind, joined with 
material cares, absence of sleep, 
emotions and agitations caused 
^7 A goal always imagined but 
never reached. Professor Fink el- 
burg concluded that every man 
should try as much as possible to 
vary his occupations, whatever 
they be, to distract himself from 
too absorbing thoughts, to give 
his tired mind agreeable recrea- 
tion, to take walks regularly in 
the open air, &c., in order to re- 
store the eqailibrium of functions 
of body and mind. 

Salicylic Acid in Beer.— M. 

Bias, corresponding member of 
the Belgian Academy of Medicine, 
has, in La Presse Medicable, called 
attention to this subject. Four 
years ago, he says, Professor Kolbe, 
of Leipsic, was the first to notice 
the anti-putrescent and anti-fer- 
menting properties of this acid, 
and at the same time indicated 
the possible application of this 
new agent. It is now generally 
acknowledged that when this acid 
is added to beer in the proportion 
of from one to two decigrammes 
to the litre, or ten to twenty 
grammes to the hectolitre, the 
beer is preserved from secondary 
andinjuriousfermentation. W^-' 
out either the taste or the ap 
|ance, or the slow alcohol 
mentation of beer bdng 
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iDodified, tli« action of Beeondarr 
feiment is paralyaed, and it i» 
only in la^er quantitiee than 
tb^ abore mentioned that the 
Mid has any destructive effect 
npoQ the ordinary oonstitaente of 
bwr. It oceaired, therefore, to 
JM Biaa to inquire whether thia 
•CHI was Twed by brewers for the 
PnrpoM of adulterating their 
I>eer8, and the result of his in- 
Testigations showed that this add 
*M used by them on a large 
■sale, appronmating in the pro- 
portion of five to ten grammes 
per hactoliire. He found, how- 
erer, bj Mveral experiments, de- 
tailed in his paptT, that this 
qnantitj of salicyEo acid in beer 
; Old not exercise any injnrions in- 

Saeaoe npon the health. Other 
■ . observers sre of the same opinion, 

I bat farther experience ia acknon- 

ilei^ed to be necessary before beer 
^^ titaa adulterated can be said to 
^1^ b» abeolntalj harmless. 

Babies Jn Dogs. — A contriba< 
I, tion to knowledgffl of this disorder 

has been recently made by M. 
Galtit^iOotnpt«a-Iiendut), The 
— ,t of the coQclasioQB 
'B from bis ezperi- 
the salira of a mad 
1 from the living 
.ef)t in water, oon- 
t dve, fourteen, and 
'v-four hours afler- 
. lacthaaoonseqaences 
>-bo4lH4|ould be aware 
-" At fhe water 

/ mad dog 

■/ lie of its 

jT to drink 

Jm rulent at 

^^H "r boQTB ; 

^^H Wa of a 

^B "bed to 
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not lose its properties throngh 
mere cooling of the body, it is im- 
portant, in examining the cavities 
of the month and throat after 
death, to gnard agairiBt the pos- 
sible danger of inocnlstiou. H. 
Galtier tested rabbits with regard 
to rSibief, and fonnd it trans- 
missible to them from the dog; 
also, therSibbits' raUes from them 
to animals of the same apecies. 
The chief symptoms are paralysis 
and convolsions. The animal may 
live from a few honrs to ibnr da^s 
after the disease has declared it* 
self. It ia notable that the period 
of incabation is mnch shorter in 
the rabbit tlian in other animals, 
and this makes the rabbit a nsefnl 
reagent for determining the viru- 
lence of a particular liquid. H. 
Galtier fonnd salicylic acid, in- 
jected daily under the skin, power- 
less to prevent the development 
of the disorder in rabbits. 

What is Thruah P— Dr. Haea- 
loch, of New York, in the course 
of reaearcbea " On the Structure 
and Growth of some Forms of 
Mildew," found that " the grey- 
ish-whits patches oocnrring in 
the months of infants, known as 
Ihnuk, contain, besides epithelia, 
very delicate granules in active 
dancing motion — micrococci; 
short, single or double oscillating 
rods — bacteria ; delicate threads, 
straight or variously carved, 
sometimes resembling chains — 
leptothrix ; and, finally, oidia. 
AXtar being kept forty-eight 
honrs in a mmat chamber, the 
mass removed from the month 
shows a number of delicate my- 
celia, the hyph» of which have 
small sporangia. This vegeta- 
tion," as Dr. Hsaslooh states, 
" is identical with that of mildew. 
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The oidia correspond in size to 
those of wine; many contain 
large vacuoles, in all details like 
those obtained from beer and 
wine, differing only and slightly 
in the colonr of the shell." 

The Contagion of Yellow 

Fever.— Dr. Schmidt, of New 
Orleans, after much study and 
observation, has come to the con- 
clnsion that the contagion of 
yellow fever is a poison " of ani- 
mal origin, or, in other words, is 
a product of a secreting cell, 
mainly eliminated by the glands 
of the skin in a liqaid form, to 
be rapidly converted into a va- 
pour." The disagreeable odour 
of yellow fever arises from the 
poison bein^ a prod act of a modi- 
fied or vitiated secretion. The 
poison having been in active ex- 
istence ever since it was first 
known to the civilized world, has 
travelled from country to country, 
and may be kept at bay by a 
strict and properly regulated 
quarantine. For this a sure 
knowledge is re<][uired of some 
chemical agent which will destroy 
the poison without destroying 
the articles or merchandise which 
it may be needful to disinfect. 
The American Pablic Health As- 
sociation, in a report recently 
published, state they have not 
found a single instance of yellow 
fever originating in any locality ; 
it has always been imported. 
When the disease appears in 
places wide apart, the transmis- 
sion appears to be wholly due to 
human intercourse ; and the As- 
sociation are convinced that the 
only trustworthy means of pre- 
vention is isolation. ''Quaran- 
tines," they state, "established 
with such a degree of surveil- 



lance and rigour that absolute 
non-intercourse is the result, have 
effectually, and without exception, 
protected those quarantined from 
yellow fever." In this there ap- 
pears to be a suggestion for the 
functionaries who are engaged 
in investigating the plague. 

Transplanting Teeui. — Can 
teeth be transplanted P If recent 
accounts of operations by dentists 
are trustworthy, the answer must 
be in the affirmative. But the 
question has been formally dis- 
cussed at a meeting of the Odon- 
tological Society, and from this 
we learn that it was in repla/niing 
(which is not the same thing as 
transplanting) that the foreign 
dentists whose names had been 
cited achieved their success. 
Among them, a Frenchman, Dr. 
Magitot, has published full par- 
ticulars of cases in which diseased 
teeth were taken out, and the 
root, or a portion of periosteum, 
was cut away, and then were re- 
planted in the same socket, where, 
after a few days or weeks, they 
became firm and serviceable. Out 
of sixty-three operations in four 
years, five were failures ; but some 
of the cures were painful and 
tedious, owing to local discharge. 
In technical phraseology. Dr. 
Magitot holds " the indications for 
an operation to be the existence of 
chronic periostitis of the apex of 
the root, its denudation, and ab- 
sorption of its surface. . . . The 
resection of this, which plays the 
part of irritant, is the essential 
aim of the operation. And the 
extraction having been performed 
with due care, if no otner lesio« 
be detected save the altera^ 
in the apex of the root, the 
is to be replaced as soon 
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digging's sake. The only prin- 
ciple which wonld explain the re- 
creative qaalitj in all cases was 
the physiological necessity for 
frequent changes of functional 
activity. 

In order to make this clear, the 
lecturer briefly explained the phy- 
siology of nutrition. He showed 
that in the various bodily tissues 
there is always a twofold process 
going on — (1) that of receiving 
nonris)iment from the blood, 
wherebj they are being constantly 
built up into an efficient state for 
the performance of their various 
functions ; (2) that of discharging 
into the blood the used-up ma- 
terials. Now, an organ at work 
is undergoing wear and tear, 
which it is the business of nutri- 
tion to make good. If the work 
done be in excess of the nutri- 
ment furnished, the or^an or 
tissue must stop work through 
exhaustion — must sleep, in 
short, until nutrition shall have 
done the repairs. Sleep is nothing 
else than the time of general 
rest, during which the process of 
nutrition is allowed to gain upon 
that of exhaustion. But besides 
general exhaustion and rest in 
sleep, there is local rest, following 
on local exhaustion, as when the 
muscles of the arm are no longer 
able to hold out a heavy wei^t, 
until the overtasked limb has 
rested awhile. 

The physiology of nutrition, 
Mr. Eomanes repeated, would 
clear up his meaning as to the 
dependence of the recreative prin- 
ciple on the physiological necessity 
for a frequent change of fanc- 
tional activity. . For although in 
the case of some organs, such as 
those of Becretion, functional ac- 



tivity is pretty coDstant, owing to 
the constant expenditure of energy 
being just about balanced by the 
constant income, this is not so in 
the case of nerves and muscles. 
All the time nerves and muscles 
are at work their expenditure of 
energy is so vastly greater than 
their income that they can only 
carry on by drawing on the stores 
laid up by them during the com- 
paratively long periods of their 
previous rest. But this is true of 
nerve and muscle only, and what 
it amounts to is simply this — 
a change of functional activity, 
having for its object the affording 
of time for the nutrition of ex- 
hausted portions of the body. A 
part of the body having become 
exhausted by work done, and yet 
the whole of the body not being 
so far exhausted as to need sleep, 
recreation comes in to afford the 
worn-out part local sleep, by 
transferring the scene of activity 
thence to some other part. It is 
thus clear that in a physiological 
sense, no less than in a psycho- 
logical sense, the term recreation 
is a singularly happy one. 

It will be seen that, as a matter 
of fact, the whole physiology of 
recreation consists merely in a re- 
building up, re-forming, or re- 
creation of organs and tissues 
that have become partly disin- 
tegrated by the exhausting effects 
of work. Thus, in this physio- 
logical sense, recreation is partial 
sleep, while sleep is universal re- 
creation. It would now be seen 
why it is that the one essential 
principle of all recreation must 
be variety, which merely means 
the substitution of one set 
activities for another, and c 
sequently the successive afford 
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long-debated subject of the dis- 
covery of the circulation being 
made before the "Novum Or- 
ganum " was published, and that 
it was accomplished by a method 
opposed to the Baconian teaching. 
He explained that there was bat 
one method of inquiry which 
every investigator instinctively 
felt to be the right one, although 
ignorant of the philosophic sys- 
tems. The g[eniu8 of tne scien- 
tific man consisted of a power of 
seeing, of experimenting, and of 
theorizing, wnich was exemplified 
in the work done by Newton, 
Harvey, Jenner, Faraday, and all 
other discoverers. The circum- 
stance of Harvey so soon suc- 
ceeding Bacon was only an illus- 
tration of the fact that the Eliza- 
bethan period was the birth-time 
of great men, and it was then that 
the Colleges of Physicians and 
Sui^eons were founded. 

"Ke afterwards showed how dis- 
coveries were made by the obser- 
yation of a simple fact* and by an 
attempt to solve its meaning ; how 
the solution of another problem 
was added to this until a wide 
theory was at last framed, and 
therefore knowledge was of slow 
growth. The contemplation of 
any sreat fact in nature never 
led the observer to the interpre- 
tation of its meaning ; the sight 
of the rainbow in the clouds or 
^he sound of the thunder gave no 
clue to their causes ; but the ex- 
amination of the light passing 
through the keyhole, or the watch- 
ing the effects of the friction of a 
piece of wax, revealed the primary 
laws which afibrded the explana- 
tion. It were useieas to attempt 
to interpret complex phenomena. 
The scientific aethoa is one of 



progression step by step until the 
top of the ladder is reached, and 
thus human knowledge is of slow 
growth, like all the faculties of 
the mind, and even of the mate- 
rial world around us. The world 
was progressing, and therefore the 
greatest discovery ever made by 
man about himself, and the world 
of which he forms a part, was the 
doctrine of evolution. Coleridge 
long ago had discovered this by 
his own method of thought. The 
doctrine first traced in smaller 
material things was now found to 
be true of the world at large, and 
was now being made applicable 
to the gpreat subjects of morals 
and religion. An argument, there- 
fore, for its truth was found within 
itself. 

Dr. Wilks then defended the 
study of science as in any sense 
antagonistic to other intellectual 
pursuits. He could see how those 
engaged in art or pure literature 
would feel repugnance at the 
sight of objects in nature stripped 
of their form or colour by the 
chemist or anatomist* but those 
who had familiarized themselves 
with these details by no means 
lost their sense of the beautiful, 
for several members of the medi- 
cal profession would not have dis- 
graced any department of art. 
But such an example as Goethe 
was sufficient to prove that the 
scientific and most imaginative 
minds might coexist, for the au- 
thor of " Faust " and " Wilhelm 
Meister" could find food for his 
intellect in the study of a flower, 
of the rays of light, or of the inter- 
maxillary bone. It wanted but 
moment s consideration to 
that if the world were, as 
great man said, the living 
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Boiled Tires. — Water is said to 
be mnoh better than fire for the 
heating of tires preparatory to 
shrinking them on a wheeL In a fire 
the heating is irregular, and con- 
sequently the shrinking ; but if a 
tire be boiled in water ten minutes, 
it will be of uniform temperature" 
and will contract uniformly upon 
the wheel. Besides, the boiled tires 
are not so liable to crack or be- 
come loose as those heated in the 
fire. 

A New Method of Blasting 

Coal. — At a meeting of the Man- 
chester Geological Society, Mr. 
W. E. Garforth gave an account 
of a method of blasting coal in 
mines by means of compressed air, 
whereby the risk attending the 
"use of gunpowder is obviated. 
With a portable machine of simple 
construction, which can be worked 
by two men, he gets a pressure of 
more than 14,000 pounds to the 
square inch. The cartruige, an 
iron tube, is drilled into tne coal ; 
the pipe from the compressor is 
connected, the air is forced in, 
and, in the experiments hitherto 
made, the cartridge bursts, and 
the coal falls before a pressure of 
10,000 pounds to the inch is 
reached. When coal is brought 
down by firing a charge of gun- 
powder, half an hour or more is 
wasted while the smoke drifts 
away from the working, before the 
miners can resume their labour ; 
whereas the sudden expansion of 
the compressed air may be re- 



garded as beneficial. To obviate 
the objection that the labour of 
working the compressor in the 
heated air of a mine would be ex- 
hausting, Mr. Garforth proposes 
to fill receivers with compressed 
air above ground, or at the foot of 
the shaft, then transport them to 
the several workings, and there 
burst the cartridges by liberating 
the imprisoned air. It is said 
that this method is more expensive 
than blasting by gunpowder ; but 
there is much in its favour ; and 
considering the appalling loss of 
life of late years in coal-mines, 
the Government Commission ap- 
pointed last session te inquire 
into the subject will in all proba- 
bility recommend that the use of 
gunpowder should be forbidden. 

Remarkable Photographs.— 
At a recent session of the Berlin 
Association for the Promotion of 
Photography, among other speci- 
mens of photography exhibited, 
were some remarkable landscape 

Eictures by Herr Holtermann, of 
lydney, Australia. These are 
more especially distinguished for 
their size ; they are mounted on 
an endless band of paper,strength- 
ened with linen, nearly 100 feet 
long. Two colossal panoramas of 
Sydney and Melbourne have been 
each made from about a dozen 
sheets, 18 by 20 inches, very skil- 
fully joined together ; the sep^ 
rate parte harmonise very cf 
pletely in drawing, tone, 
depth. The last on the list v 
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the proportion of about 36 per 
cent, of the powder added to 
paraffin, rape, or other oil ; or 
the powder may be mixed with 
any of the soapy compounds 
employed in the lubrication of 
heavy machinery. 

The Manafactare of Cracible 

Steel. — In the coarfie of a paper 
read before the British Associa- 
tion » Mr. Bell said that the manu- 
facture of crucible steel is one of 
the most important industries 
connected with Sheffield, which 
boasts of not less than 120 firms 
engaged in the production of this 
material. Notwithstanding the 
enormous output of steel hj the 
Bessemer and Siemens- ld!artin 
processes, this kind of steel is 
unrivalled for the manufacture of 
the finer varieties of cutlexy and 
edged tools, &o. A brief outline 
of the process itself is as follows : 
— ^The most of the iron employed 
for this purpose is imported into 
this country, in the shape of bars, 
from Sweden, where it has been 
smelted from very pure iron 
ore, in a blast furnace, by the 
aid of charcoal, and subsequently 
puddled to free it from impuritief. 
The first operation to which it is 
subjected is that known as the 
cementation or convertiog pro- 
cess, the object of which is to 
combine a certain quantity of 
carbon with the iron ; this opera- 
tion is performed in a furnace of 
pecaliar construction, where the 
iron and charcoal are packed to- 
gether in air-tight chests or con- 
verting pots, subjected to a high 
temperatare short of the fusing 
point of iron, where it remains 
for a matter of three weeks. 
After the conversion, when the 
pots are cold, the bars are taken 



out and found to be corered with 
blisters, hence it is termed blister 
steel. The steel is now broken up 
into small pieces and melted in 
crucibles, and cast into ingots. 
These are sent to the forge, where 
they are heated and rolled. In 
this part of the process the chief 
difficulty with which the silter 
has to contend is the porous or 
"honeycombed" structure of the 
steel. One of the characteristic 
features relied on by practical 
men as indicating the quality of 
a piece of steel is the appearance 
of its fracture ; but this is by no 
means an infallible test, as the 
fineness or coarseness of grain 
can be produced by mechanical 
treatment or chemical means. 

Plambago as a Labricant.— 

The value of dry plumbago as a 
substitute for oils and tallow for 
steam cylinders is emphatically 
indorsed by a mechanical expert 
in the American Machinist, The 
engine had a piston speed 300 
feet per minute, and is known as 
the " West Poppet- Yalve Auto- 
matic Engine." It was worked 
up to its full capacity. A third 
01 an ounce of finely-powdered 
Ceylon plumbago, moistened with 
a little water, is placed in the cup 
twice a day, and after eighteen 
months' constant use, has been 
found to answer perfectly. 

A Remarkable Testing Ma- 
chine.— The 400-ton testing ma- 
chine, which was ordered, in 1875, 
by the United States Board ap- 
pointed to test "iron, steel, and 
other metals," has recently been 
finished, tested, and accepted. I^ 
is the invention of Mr. A. '' 
Emery, and was built at the .^ 
"Works, Ohickopee,Massachu 
Among the tests were these 
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maimer : tbe result being a large 
increase in the power of the 
stoveB, aa well as a aaviag of time 
in heating. By the improved 
combuBtion of the gaseH a higher 
degree of temperatare was pro- 
duced in practice, and s, higher 
temperature of blast was reahsed, 
whilst tbeprodnctHof oombiiBtion 
fiuallj left the stove at a lower 
temperatoTe, bo that economy in 
gaBtbllowedaaaconseqaeiice. Up- 
wards of 110 stoves were now in 
Ttaa and at work in England, 
France, Switzerland and America, 
giving perfect satisfaction, and 
realising an economy in fnel of 20 
to 30 jier cent., while 20 per cent, 
more iron was made from the 
same plant, of famace, blowing 
engine, and boiler. 

The Uannfiictiire of White- 
IiO&d. — A new method of mann- 

faotnring white-lead deEencs i 
word of notice. Very fine ground 
litharge is subjected, in a mixing 
vesBel, to the action of salt lirine ; 
and chloride of lead and canatic 
aoda ate produced. This 
ia then ran into an iron veasel, 
iulio which carlionic acid 

a further clienii- 




Priotion at High Velocities." The 
results of the gallant captain's ex- 
periments led him to come to the 
conclnsion that the brake should 
be applied to every wheel of a 
train simultaneoaslj, and that the 
utmost power of the brake should 
I. A perfect brake 
should supply the inetantaneona 
application of the greatest amount 
01 retarding force. A train of 15 
-'ehicles, weighing 200 tons, at oa 
>nergy of 60 mOes per honr is 
e^oal to 34,000 tons falling a 
distance of 1 ft. As at a spe^ of 
60 miles an hour a train passes 
over 88 fL per second, to stop it 

Snictly it was reqnired — first, that 
iie brake blocks should be ap- 
plied to and act npon every wheel 
in the train ; secondly, that they 
should be applied with their fml 
force in the least possible time; 
thirdly, tliiit the pressure should 
bo ro^rulated according to speed 
and otliiir circumstances, so that 
the fiittion should nearly equal 
but neier exceed the adhesion of 
the wheels npon the raib. The 
pajier consliided with the resulta 
of Q. number of experiments. 

The Separation of Silver from 
Lead.— 'iae separation of ailver 
from lead ha.8 been effected by 
hanJ-labo3r;bntthi8ianowBuper- 
seded by applying steam "aa an 
agilatoT in the pot where the 
■stallisation of the pnre lead 
„.[es place, and in other respects 
'ft producea a chemical change, 
Isadfadlitatesthework." Another 
ijcess separates the silver " by 
"- -f zinc, which is [onnd to 
3 melted lead entirely free _ 
,-ilver contained in it, a' ' 
isture of silver and 
J , tbe top of the pot o 
,vi off. When this is 
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pleted, the mixtnre of zinc and 
silver is placed in plumbago 
cracibles, in a furnace, and tne 
zinc ia distilled off and collected 
in small metal chambers, where it 
cools in the form of cake-zinc, and 
is fib for use again." By this 
means abont hau of the original 
zinc is saved, and it is thought 
that the other half may be re- 
coverable. 

A Mistake about SteeL— A 
popular notion prevails that the 
nardest steel is tne moat durable; 
but it appears from accounts of 
experiments communicated to a 
meeting of civil engineers, that 
the contrary is the fact. Bemark- 
able differences in the wear of 
steel rails laid side by side had 
been observed on the Great North- 
ern Bailway; seven of the rails 
were taken up and tested, and it 
was found in one instance that a 
hard rail had been worn away one- 
•ttteenth of an inch by trajfic 
amounting to5,251,000 tons ; while 
a soft raa for the same amount of 
wear had withstood 8,402,000 tons. 
S ???Si^^™^^^« *^e total was 
^%'^. ^:^ ^^'^ *^e hard rail, 
31,061,000 tons for the soft 
wear being the same — 
>ne-8ixteenth of an inch. 
rsmg this last-mentioned 
was found to consist of 
per cent of iron, and very 
e quantities of carbon, phos- 
■s, silicon, manganese, sul- 
. and coppflv 
•. Dud^**^ • 
.^ylva*" 
:iientf 
allel 
" icaiif 
'uler ^ 
iiich 
•imelj 




to tbe 
mpany, 
other 
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cated surfaces, and great weight 
with small bearing surface — ^the 
quality of the metal necessary to 
most successfully withstand the 
disintegrating forces is best ex- 
pressed by the word toughness, 
and not by hardness." 

New Unicycle.— A single wheel, 
wherein is arranged a seat for the 
traveller who is to propel it, has 
been invented by Mr. J , Herone- 
mus, of Bmdrup, near Copen- 
hagen. The wheel has one central 
rim, and to this are fixed the arms, 
which are (say) six or eight in 
number, half of them swelled, ex- 
tended, or bellied out to one side, 
and half of them simflarly to the 
other side, each set of arms being 
fixed to a nave or boss ; these 
arms are bent out so far, and the 
naves are so far apart, that the 
traveller, when in the sitting pos- 
ture, finds room in the wheel be- 
tween them. The arms are by 
preference not arranged opposite 
to one another on the two sides, ' 
but intermediately. The naves 
carry each a crank, and these 
cranks are, by connecting rods, 
jointed to two bell-crank levers, 
naving one arm placed about up-, 
right m a position convenient to 
the traveller to take hold of for 
working them backwards and for- 
wards fiStemately. Eachbell-crank 
lever has its fulcrum in the seat 
for the traveller, which seat is 
hung from the naves or axles of 
the wheel. The seat is by prefer- 
ence made in scroll form, of light, 
open-work steel plate or wire- 
work, or partly so, and may have 
8* part extending overhead to 
carry an awning to protect against 
dirt thrown up, and against rain, 
^rom each nave iihere may be 
'^^ng a leg serving to steady the 
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velocipede while enterinjsf the 
aame, but which can be thrown 
up out of the way when travelling. 
The wheel, arms, and thd rim may 
be fitted with stiffeners or diago- 
nals to distribute the weight or 
strain over the rim as much as 
possible. The velocipede maybe 
eight feet and upwards in diame- 
ter, and by this, and by the facility 
for working it, a very great speed 
is attained, and with safety to the 
traveller. 

Steel Bails v. Iron Rails.— 
It has been ascertained by ex- 
perience that a rail of Bessemer 
steel will last nine times as long 
BA an iron rail. About one-third 
of the railwav mileage in this 
countr^r is laid with Bessemer 
steel rails, and the economy there- 
by effected is well pointed out by 
Mr. Price Williams, who states : 
^' It is estimated that the annual 
saving in labour alone, in the or- 
dinary maintenance of the lines, 
which has resulted from the less 
frequent breaking up of the per- 
manent way where steel rails are 
now used, is equivalent to the 
saving of the services of at least 
a man in every three miles ; and 
this at £17 per mile will, on 
10,194 miles of single line already 
laid with steel rails, these being 
the most heavily worked sections, 
represent an annual saving of 
£173,298 ; " to which must be 
added the much larger sum 
saved by not having to renew 
the rails so frequently as in 
former years. 

An Advance in Photography.— 

It would be a triumph of optics 
and chemistry if photographs 
could be made to represent the 
natural colours of objects. At- 
tempts towards this result have 



hitherto ended for the most part 
in disappointment. But Captain , 
Abney, m a short paper " On the 
Production of Coloured Spectra 
by Light," read before the Eoyal 
Society, makes known that he 
has succeeded in producing, ap- 
proximately in the natural colours, 
pictures of the solar spectrum on 
silver plates, and also, but less 
brilliantlv, on compounds of silver 
held in place by collodion. " I re- 
serve for the present," he writes, 
** the exact details of the produc- 
tion of these pictures, but may 
say that they are produced fey 
oxidation of silver compounds 
when placed in the spectrum ; 
an exposure of two minutes being 
amply sufficient with a wide slit 
to impress the colours. The col> 
ouring-matter seems to be due to 
a mixture of two different sizes of 
molecules of the same chemical 
composition, one of which absorbs 
at the blue end, and the other at 
the red end of the spectram, and 
the sizes of these molecales are 
unalterable while exposed to the 
same wave-lengths as those by 
which they were produced." And 
he is of opinion " that the colours 
may be preserved unchanged when 
exposed to ordinary daylight." 
From this it will be understood 
that Captain Abney has made a 
step in advance, of high import- 
ance. 

Lighting Buoys with Gas.— 
Experiments have been made by 
the Trinity House on the light- 
ing of buoys with gas, which is 
manufactured from waste fatty 
matters or the refaseof oil-wor^^ 
This gas is passed into the b 
under severe pressure, u 
sufficient charofe is accun 
to burn for three or four 
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To this solution about ten drops 
of sulphuric acid are added, and 
finally thirty grammes of sulphate 
of ammonia* and four grammes 
of fine white paper. ^ In the case 
of envelopes, this is applied to 
that portion lying under the flap, 
while a solution i)repared by dis- 
flolving isinglass in dilute acetic 
acid (one part acid to seven parts 
water) is applied to the flap of the 
envelope. The latter is moistened, 
and then is pressed down upon 
the chromic preparation, when the 
two unite, forming, as we have 
said, a firm and insoluble cement. 
In the case of mounting cartes-de- 
yisite or other photographs, it 
would perhaps be wisest to apply 
the chromic preparation xmiformly 
to the mounts nrst of all, and per- 
mit these to dry, when they would 
be ready for use at any moment. 
The print would then merely have 
to be faced with the solution of 
isinglass and acetic acid, and 
pressed to the mount. We have 
ourselves no practical experience 
of the cement, but it would be 
well worthy of trial by photo- 
graphers. 

Economy of Fuel.— Mr, Emer- 
son Bainbridge readapaper before 
the British Association, on an ex- 
periment made to ascertain the 
cause of the difference between the 
quantity of heat in fuel and the 
quantity which is utilised in the 
work done by a steam-engine. 
He said that the most economical 
mode of producing and using 
fiteam power formed a question 
of special interest at the present 
day for engineers, this leading to 
tiie problem as to the scope that 
might exist for the utilisation of 
the large margin of loss in the 
difference between the heat con- 



tained by the fuel and the small 
percentage of such heat which is 
represen&d by the work actually 
performed by a steam-engine. 
Only 11 per cent, of the actual 
heat power contained in the fuel 
was utilised, and though a large 
proportion of that loss could never 
be overcome, the importance of 
the inquiry was evidenced by 
the fact that every 1 per cent, 
gained means in the consumption 
of this country alone a saving of 
about half a million tons per 
annum. About 50 million tons 
were annually used in the pro- 
duction of steam, which was about 
37 per cent, of the whole output. 
The coal used in dwellings, great 
as was the waste, was more fully 
utilised than when it was used in 
any other way : thus 13 per cent, 
of the heat actually possessed by 
fuel was given off in an open fire- 
place. As an instance of the 
small amount of heat utilised, it 
was stated that to produce 31b. of 
steel 71b. of coal were required. 

The author then gave the re- 
sults of an experiment he had 
made with the winding engine 
and boilers of a small colliery, 
such plant being nearly 30 years 
old. Some of the improvements 
which might be made with a view 
to promoting economy of fuel 
were the fixing of boilers of an 
improved construction with a 
minimum thickness of plates and 
a maximum area of heating sur- 
face. Special attention should be 
paid to the manner in which air 
IS admitted to the fire, and to the 
working of the damper. The p* 
in the fire^ate should be so i"^ 
mingled with the gases fro 
fire as to enable a minimum 
tity of air to be used. T^ 
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exceeded in ^Snonnt 132,6^000 

tons, and was of the valne of 
^%1^753. It is needless to 
ly tilt these values .are c^cu^ 

lated at wholesale P"?t%ofi ^70 
ore to the extent of 15,726,370 
tons, worth £5,609,507, was raised. 
Iron and coal are, of conrse, tne 
main sonrces of onr mineral 
wealth, and nothing else ap- 
proached the amount contnbutea 
to the total by these two minerals. 
The next largest item was far- 
nished by the salt-works. Of 
salt, 2,682,930 tons, valued at 
£1,341,465, were extracted from 
mines and springs. The produc- 
tion was 20,000 tons less than in 
1877, and the value £160,000 less. 
There were obtained 77,360 tons 
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of lead ore, of tbe ralne (less bj 
3,000 tons and £400,000 than in 
1877) of £801,428 ; and the clays, 
for the nse of potters, for making 
porcelain, or for the purposes of 
fire-clay, realized £677,871, at an 
average rate of about 5^. a ton for 
2,711,486 tons. In 1877 the aver- 
age price was 20 per cent, lower, 
and the yield a little more. Of 
tin ore a larger quantity, at a 
lower price, was raised m 1878 
than in 1877. Last year's return 
was 15,046 tons, at £530,737. The 
produce of 1877 was 14,142 tons 
for £572,673. Other figures for 
1878 may be more briefly referred 
to. Sundry minerals, Including 
shales, gypsum, calc, spar, copro- 
libes, and phosphates, realized 
£512,000 from a production of 
778,029 tons. Copper ore de- 
creased considerably in amount 
(from 73,141 tons to 66,094), and 
the 66,094 tons raised brought 
£201,434. Zinc weighing 25,438 
tons, and worth £80,566, was 
raised. Barytes produced £36,688 
for 22,436 tons ; arsenic, £26,900 
for 4,991 tons; iron pyrites, 
£19,099 for 29,867 tons. It wiU 
be observed that by far the largest 
amounts are furnished by the 
cheapest of the minerals. Silver 
realized £6,994 from 94 tons 
9cwt. of silver ore. This does 
not exhaust the yield of silver, 
for that widely- spread metal, 
which is detected in the waves of 
the sea, was also extracted in 
paying quantities from the lead 
ores. Ochre and umber worth 
£4,038, and weijo^hing 4,414 tons ; 
manganese, estimated at £3,120, 
for 1,586 tons ; nickel ore, valued 
at £616, for 98 tons 18cwt. ; fluor 
spar weighed at 391 tons, and sold 
for £133 ; 10 tons of wolfram. 



worth £100; and, finally, 8cwt. 
of uranium, valued at £44, com- 
plete the list. The ores produced 
in the United Kingdom turned out 
702oz. of gold, valued at £2,848 ; 
6,381,051 tons of pig iron, worth 
£16,154,992 ; 10,106 tons of tin, 
worth £663,080; 3,962 tons of 
copper, worth £271,042; 68,020 
tons of lead, valued at £972,491 ; 
6,309 tons of zinc, valued at 
£123,026. Silver was obtained 
from lead to the amount of 
397,471oz., and the value of 
£88,296; from silver ore the 
amount was 27,648oz„ and the 
value £6,223. 

Mr. Hunt observes that as an 
authority which commands re- 
spectful attention has raised the 
question of the comparative values 
of the two systems under which 
the mineral returns are obtained, 
he feels it necessary to say a few 
words as to the completeness of 
the information contained in the 
annual volume issued from his 
office, which depends entirely on 
voluntary returns. Under the 
Metalliferous Mines Eegulation 
Act, 1872, the inspectors are em- 
powered to compel returns, on or 
before the 1st of February in each 
year, of all the minerals raised 
from all mines or underground 
workings. They cannot require 
returns of mineral produce ob- 
tained by open workings or in 
quarries, such as tin ore obtained 
by washing alluvial deposits or 
the like ; and they have no power 
to seek the quantities of iron ores 
or of any other mineral obtained 
from shallow beds. They are offi- 
cially unable to give the rr^ 
values of any of the metaV 
or earthy minerals, or i 
(which is more importa 
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horses in the mine is quite similar 
in the number of globnles to that 
of horses above ground, haying 
similar work and food, and these 
animals are kept in the mines all 
the year round, except when they 
are brought up once a year for 
the general inventory. Internal 
malacdes seem to be more rare, and 
surgical operations more frequent 
in the horses underground than 
those above. While there is no 
essential ansemia in the miners, 
the blood globules are often found 
smaller and paler than in normal 
conditions of life. This is due to 
respiration of noxious gases, espe- 
cially wh^e ventilation is difficult. 
The want of oxygen is in the air, 
which does not supply enough of 
it to the globules, whereas in glo- 
bular anaemia the globules are too 
few to bring enough oxygen to the 
tissues. The horses do not show 
the kind of anaemia observed in 
miners, because the^ work in 
large and well-ventilated pas- 
sages. 

The increase of atmospheric 
pressure in the Gommentry mines 
18 not such as to cause any appre- 
ciable physiological disorders, and 
the ventilation prevents accidents 
from confined air. The moisture, 
which is generally excessive in 
mines, does not incommode or 
act injuriously on the miners so 
long as the temperature does not 
exceed 25 deg., but when this is 
exceeded they are very quickly 
fatigued, and cutaneous eruptions 
often appear on them. In the 
spontaneous combustions which 
frequently occur in the mines, the 
men work in rapidly successive 
relays to confine the fire, and they 
experience little more than mus- 
cular fatigue, if the air has been 



pretty pure. The most frequent 
irrespirable gases are carbonic 
acid (abundant in these mines), 
carbonic oxide, ammoniac gas,car- 
burets of hydrogen, and (where 
the coal contains much iron^ 
pyrites) sulphurous and sulphhy- 
dric acids. These are mostiy well 
carried off by ventilation. The 
men who breathe too much the 
gases liberated on explosion of 
powder or dynamite suffer more 
than other miners from affections 
of the larynx, the bronchia, and 
the stomach. Ventilation some- 
times works injury by its cooling 
effect. Bronchitis is extremely 
common among the coal miners, 
also vesicular emphysema, these 
affections being aggravated by 
the coal dust. On the other hand, 
pulmonary phthisis seems to be 
very rare. In six years Dr. Fabre 
did not meet with more than two 
cases of deaths from this cause 
among 1,800 miners. It appears 
generally that working in the 
mines of Gommentry is rather 
laborious than unhealthy: it is 
certainly not to be compared with 
those frequent operations in 
which powder containing lead or 
mercury is breathed. 

Blast-Fomace Slag.— Scattered 
throughoat the iron-making dis^- 
tricts of Great Britain are many 
millions of tons of scoria or refuse 
from the blast furnaces, which is 
technically known as slag. This 
slag goes on accumulating at the 
rate of nearly eight millions of 
tons per annum, its bulk being 
some three times that of the iron 
from which it has been separated. 
It forms a heavy incumbrance 
ironmasters, demanding the 
chase of large tracts of 
whereon to deposit it, the i 
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Wood's numagement at tlie Cleve- 
land Slag Works at Middles- 
brough, ^(^ch, together with the 
adjoining Tees Iron Works, belong 
to Messrs. Gilkes, Wilson, Pease, 
and Co., of which latter works 
Mr. Wood is also the manager, 
and whence the slag is obtained. 
In following the mghlj interest- 
ing processes of conversion con- 
secutively, we must take our 
readers to the iron works, where 
the slag is run from the blast fur- 
naces into two different machines, 
one of which produces a coarse 
kind of shingle and the other a 
fine sand. For making shingle 
the liquid slag is run du*ect from 
the blast furnaces on to a circular, 
horizontal, rotative table, com- 
posed of thick slabs of iron kept 
cool by having water circulated 
through them. The table, which 
revolves slowly, carries the slag 
round to a certain point, by whicn 
time it has solidified. At that 
point it encounters a stream of 
water, which further cools it, and 
soon after it comes against a set 
of scrapers, which break it up and 
clear it off the table, delivering it 
into waggons placed below, and 
which convey it away. Tor pro- 
ducing slag sand, the slag is run 
from the blast furnUce into a 
hollow wheel revolving upon a 
horizontal axis and fitted with 
iron buckets inside. A bath of 
water is maintained inside the 
wheel at the bottom, and is kept 
in a state of violent agitation by 
the revolving action. As the 
molten slag enters the body of 
water it is immediately disinte- 
grated and assumes the form of 
sand, the water taking up the 
heat from the molten slag and 
giving it off in the shape of steam. 



A constant flow of water is main- 
tained into the machine, and the 
sand is separated from it and 
elevated to the top of the machine 
by the bucket plates, which are 
perforated. Arrived at the upper 
part of the machine, the slag 
sand is dropped into a spout, 
and thence finds its way into 
wooden waggons, by which it is 
conveyed to the slag works for 
manufacture. 

The slag works occupy a main 
building 120 ft long, 50 ft. wide, 
and 5 stories high, with base- 
ment beneath, and engine-house, 
boiler-house, and other accessories 
annexed. This building was con- 
structed of slag cement-concrete, 
composed of four parts of slag 
shingle to one part of cement 
and it forms a very solid and com- 
paratively indestructible struc- 
ture. The slag sand is brought 
here from the blast furnace and 
is tipped into stores below, whence 
it is elevated to the top floor by 
means of a hoist, which is fitted 
with an ingenious automatic 
safety brake designed by Mr. 
Wood. The special manufacture 
in this building is that of bricks, 
and in carrying this out two 
machines are used, one having 
been designed by Mr. J. J. Bod- 
mer and tne other by Mr. Wood. 
For the Wood machine the sand 
is delivered into a hopper through 
a coarse screen, which retains ^y 
pieces of slag or other substances 
which may have found their way 
into the sand. Arrived at the 
floor below, the sand is automa- 
tically measured on a revolving 
cylinder, divided on the outsi*' 
and placed at the bottom of 
hopper. From another he 
selenitic lime in powder is 
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part of Portland cement. The 
mixture is run into moulds and 
sets quickly, the articles being 
ready for tne market in four or 
five days. Besides bricks and 
stone articles, the slag is used for 
making mortor, cement, and con- 
crete. The mortar is a mixture 
of slag and common lime, the 
cement being composed of the 
same materiSs with the addition 
of iron oxides. Slag cement also 
forms the subject of a recent in- 
vention by Mr. Frederick Ban- 
some, who has produced some 
yery remarkable results. His 
cement consists of a mixture of 
slag sand and carbonate of lime 
in the proportion of two parts of 
lime to one part of slag sand. 
These are burnt together, and ex- 
periments show the result to be 
a cement possessing nearly 80 per 
cent, greater strength than Port- 
land cement. 

Perhaps the most beautiful, 
and certainly not the least re- 
markable,outcom6 of blast-furnace 
slag is slag wool, or silicate cotton 
as it is also called, owing to its re- 
semblance to cottonwool. The 
process originated, we beHeye, 
with Messrs. Siemens Brothers, 
on the Continent, and the manu- 
facture has been before attempted 
in England, but, as far as we are 
aware, has not succeeded. As 
carried out by Mr. Wood at the 
Tees Ironworks, a jet of steam is 
made to strike against the stream 
of yiscous molten slag as it runs 
off from the blast fiimaoe. This 
jet scatters the molten slag into 
a stream of shot, which ifl pro- 
jected forward near the moutn of 
a lurge tube, in which a couple 
of steam jets cause an induced 
current of air. This tube opens 



into a receiying chamber, com- 
posed chiefly of wire gauze, and 
measuring about 38 ft. long by 
15 ft. wide, and 12 ft. high. As 
each shot leaves the stream of 
slaff it carries a flue thread or 
tail with it. The shot» being 
heavy, falls to the ground, while 
the fine woolly fibre is sucked 
through the tube and deposited 
in the chamber. The appearance 
of this chamber after a charge 
has been blown into it is singu- 
larly lieautiful. Not an inch of 
floor, sides, or roof but is covered 
with a thick layer of the downy 
sihcate cotton, bringing forcibly 
to mind the familiar words of the 
old 147th Psalm- 



(( 



Large flakea of snow like fleecy wool. 
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After each blowing the wool is 
removed by forks, and packed in 
bags for contngnn^ent to^ondon 
firm — Messrs. Daniel Dade and 
Co. — who make it into mattresses 
wHch are used for covering steam 
boilers, and for other purposes 
whero it is desired to prevent 
the radiation of heat. For this 
purpose slag wool is eminently 
adapted, as it is a very bad con- 
ductor of heat, and is, moreover, 
perfectly incombustible. The 
make of slag wool at the Tees 
Works is a^ut three tons per 
week, and as during the runnmg 
of a 4-ton slag ball about li cwt. 
of slag-wool is made, it follows 
that for producing these three 
tons nearly 200 tons of slag have 
to be operated upon. 

Another useral purpose for 
which blast-furnace slag has been 
Buccessfiilly utUized is that '^^ 
glass manufacture. The vitr' 
cheuracter of slag indicates 
semblajice to glass in its 
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are being carried on as ordinary 
commercial pursuits. The sac- 
cessf nl utilization of slag has a 
double importance — it not only 
helps to reduce the annual acca- 
mulation of a cumbersome and 
worthless waste product, but it 
adds new branches of manufac- 
ture to the industrial arts. Mr. 
Wood may be complimented on 
his perseverance, and congratu- 
lated upon his success. When in 
full work 450 tons of slag are 
produced per day at the Tees 
Works, and of this quantity about 
1,000 tons per month are con- 
verted into sand for brick-mak- 
ing, the average make with the 
two machines going being 110,000 
bricks per week, the whole of 
which now find a ready sale in the 
London market. We should 
mention that^slag bricks are also 
being made at the Moss Bay 
Iron Works, by Messrs "Kxik Bro- 
thers, who reduce the slag to 
powder first under edge runners, 
and then pass it between mill- 
stones. The powder is then 
moistened and pressed into bricks, 
^which are hardened in the open 
The bricks are very good, 
it they are heavy, and are said 
be expensive. At the Acklam 
/on Works blocks for paving 
fxeets, stables, and the like 
1 being made from slag. 
• Blag is there run into heated 
iilds, and after each block is 
cd it is removed from the 
!d and placed in ovens to 
al. These blocks are heavy, 
vear well. In view of tne 
il usefulness of the slag 
converted into the various 
s we have described, it is 
hoped, in the interests 
.merce and progress, that 



the practice of its utilization may 
become more and more ertended. 
Doubtless human progress will 
show that what is now the veriest 
waste Qiay, in the course of time, 
assume a condition of value. 
Thus will art be made to approxi- 
mate to nature in that it will 
know no waste. — Times, 

Recent Advances in the iVp- 
plications and Science of Pho-. 
bOgraphy. — Classed among the in- 
dustries of Great Britain, it may 
be fairly presumed that photo- 
graphy lias in recent years made 
some advance both in simplifica- 
tion of process and in its applica- 
tions to commercial purposes ; and 
if we compare its present condi- 
tion with that of ten years ago, 
the presumption is fully borne 
out. Yet, if we take any particu- 
lar year of the decade, it will be 
found impossible to allot to it any 
important forward step as regards 
the art-sciences — a sure sign that 
the progress made has been steady 
rather than rapid or in bounds. 
Ten years ago, for instance, our 
bookstalls were not adorned wiUi 
periodicals whose raison d*etre 
appears to be the publication of 
photo^aphic prints of certain 
celebrities, nor; did we find bio- 
graphies and books of travels 
illustrated with photographs of 
persons and places, nor yet an 
artist's pen-and-ink sketch repro- 
duced in facsimile by the action 
of light on a metal relief-block or 
engraved plate. To-day all of 
these apphcations of photography 
are common enough, and excite no 
surprise. The uninitiated, how- 
ever, are little aware of the cosU 
experiments, and often unreqr " 
labour, which have been en" 
in order to bring them to 2 
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It is Bufiicient to say that each 
print is procured by the action of 
light on a gelatine film impreg- 
nated with bichromate of potash, 
wluch renders the coloured gela- 
tine more or less insoluble. When 
the soluble portions are washed 
away the print remains ready 
for transfer to gaper. On the 
same principle it is that the 
initial print for the Woodbury- 
type process is secured, though 
the basis of paper is replaced by 
a collodion film. Thus it appears 
tjiat the advances made in print- 
ing processes are all due to the 
knowledge of the change effected 
on bichromates when in contact 
with colloidal substances, a know- 
ledge which we owe to the re- 
searches of Mungo Ponton, though 
elaborated by Poitevin and other 
distinguished workers in the same 
field. 

The execution of photographi- 
cally engraved plates and relief 
blocks in metal has long been a 
desideratum, and more than 
twenty-five years ago we read of 
- attempts bemg made to render it 
practicable. With Ni^pce's ori- 

final photographic process with 
itumen the greatest measure of 
success has been obtained, as with 
it it is practicable to form an acid- 
resisting image on a metallic 
surface. This surface can then 
be etched to the required depth, 
the bitumen image protecting the 
necessary portions, and prints 
"can be pulled from it in the ordi- 
nary manner. Other methods 
^«re based on the production of 
electrotypes froni gelatine images, 
and meet with great favour in 
same autators; tor instance, the 
boautifnJij ay^ated maps of the 
Audtiian Oorera,m.eni are be- 



lieved to be produced in this 
manner. Every day, indeed, 
these photographic blocks and 
plates are coming more into use 
commercially; in America we find 
weekly and even daily journals 
largely illustrated by cuts photo- 
graphically reproduced, and some 
of our own periodicals indulge in 
them to an extent which an adept 
can discover is by no means 
limited. 

In the facilities offered for tak- 
ing photographic negatives also, 
we have had a remarkable advance 
through the introduction of what 
are technically called the ** emul- 
sion" processes, which for ra- 
pidity and delicacy of image rival 
the old wet plates, and K)r sim- 
plicity entirely distance it. A 
photographic emulsion consists of 
a highly sensitive silver compound 
held in suspension in collodion or 
gelatine. When in the former, 
a glass plate has merely to be 
covered with a film of the fluid 
and then allowed to dry in the 
dark, when it is ready to receive 
and retain an impression of the 
image optically formed in the 
camera. When in the latter, 
though the manipulations for pre- 
paring the plate are rather more 
prolonged, yet, when finished, we 
nave a suHace which is sufficiently 
sensitive to be impressed by 
objects illuminated by lamp or 
gas light. For the amateur the 
nitrate of silver bath and its in- 
conveniences are banished from 
the laboratory; and the stained 
fingers and clothes arising from 
the ordinary mode of bringing 
out the image on the surface 8" 
avoided by employing the a?' 
line method of development 
covered by Major Bussell s 
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the notion tbat existed regarding 
the properties of the red and the 
blue rays of the solar spectram. 
Draper had noticed, and Herschel 
had Gonfirmed the fact^that the 
former had apparently the pro- 
perty of nndomg the work which 
had been performed by the Litter 
on the sensitive silver oomponnd — 
iodide of silver, with which pho- 
tographers are familiar; that is 
to say, if a picture were taken 
with uie bine rays^ or with white 
light, and then were exposed 
to the action of pnre red light, 
the work of the first-mentioned 
rays wonld be undone. Thus 
Glandet fonnd that a red snn was 
photographed as a black object 
against a white sky, notwith- 
s&nding the sky itself intervened 
between his lens and the snn. 
This antagonism of the different 
component of light remained a 
mystery till quite recently, when 
Abney was able to show that the 
phenomenon was due to the oxi- 
dation of the compound, which 
had been altered by the blue or 
white light, such oxidation pre- 
venting the development of the 
photographic image. The outcome 
of this last solution may, perhaps, 
have important results, as we mid 
that photographs in natural co- 
lours may oe produced by this 
process of oxidation, and if it* be 
only possible to render them per- 
manent, the long sought-s2Pber 
Eldorado will be reached. 

Such is a brief outline of the 
progress made in the science of 
photography itself ; but the appli- 
cations of it to other branches of 
science are very numerous, though 
we can but recount a few. In 
solar physics we find it employed 
at the ^Physical Observatory of 



Meudon, near Paris, by Janssen, 
on a larger scale than has hitherto 
been attempted. In his photo- 
graphs of the sun, exhibited last 
year before the British Associa- 
tion, we find its surface shown of 
the enormous size of 12 in. for a 
diameter, with details of structure 
which have never before been seen 
by the eve. These magnificent 
records of our luminary are due 
to the slnll of Janssen in modify- 
ing existing processes for his pur- 
pose, to perfection in the telescope 
employed, and to the minute frac- 
tion, l-3000th it is said, of a second 
during which the image is im- 
pressM. In these pictures we 
can trace the movement of the 
solar tornadoes in the photosphere 
by the obliteration of its definite 
structure, the very form of which 
would have remained open to 
doubt had visual observation alone 
been open. The telescope, it is 
true, when armed with a hi^h- 
power eyepiece, shows the motued 
appearance of the solar surface, 
but Uie area in the field of view 
at one time is limited, owing to 
the necessary magnification, and 
we should never have learnt by it 
that these solar storms were aught 
bat the speculations of the theo- 
rist. In the photograph we are 
able to examine the surface as a 
whole, and to follow the track of 
the disturbances at our leisure. 
With the eye we integrate the 
solar atmospheric disturbances 
which occur m about the 1-lOth 
of A second, in the photograph 
we have an integration for tne 
1.9000th of a second; visual ob- 
servations are evidently, there- 
fore, heavily handicapped cor^ 
pared with the photograpl 
For many years past we have I 
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smaller pbotofirraplis of the smi . and impidly growing braneli of 
prodaced at Kew and Greenwich phjsics. we mnst note its adap- 
hj the aid of De La Bae*s photo- tation to speetmm analysis, in 
helioirraph, with the Tiew of ol>- which Draper, Lockyer, Yogel, 
tainio^ an accurate reinster of and Comn, among others, have 
the sizes and form of the solar g^iven it fall employment as re- 
spots, which wax and wane and gards the snn, and Hng^ns as 
wax a^ain in nnmber about every regards stellar work. Donng the 
ten and a half years. If famines last few years some of the most 
and want of rainfall have any- important advances in solaranaly- 
thing to do with the absence of sis have been made by its aid. 
sun 8]X)ts, and it seems more than . Thus we find that Comn has 
probable from statistics that they \ mapped the ultra violet r^on of 
have, it is principally to the pho- the spectrum, and in that portion 
tograj>hs we must look to furnish bordering on the region of visi- 
the proof, and by them the theory j bility Lockyer has been able to 
must stand or fiiU. The estab- . lay down hundreds of those dark 
lishment of a small observatory i Fraunhoffer lines which cross the 
in India, where the sun is more ; spectrum and tell ns of the con- 
frequently seen than it is in | stitution of the sun, while visually 
England, for the purpose of the nnmber might be reckoned as 



obtaining auxiliary photographs 
to those at home, is a step taken 
in the cause of science, and in all 
probability for the benefit of hu- 
manity. 

The same form of instrument 
with which these smaller photo- 
graphs are taken was employed 
by the English expeditions for 
recording the transit of Venus 
over the solar disc, and though 
the parallax obtained by photo- 
graphy has not proved to be as 
satisfactory as it was hoped, yet 
the fact of its employment at 
All marks the value set upon its 
^id by astronomers. In the re- 
<^ent total solar eclipse visible 
^^ America, it again obtained re- 
pOijnition as a recorder of facts 
'tradistinction to the eye, 
'sometimes a recorder of 
inclusions, and we find 

arty of observers was 

Lthout its camera and 

>ectrograph. ^ 

to another important 
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units. Not uiat the absolute 
nnmber is so important, as the 
fact that some of the new ones 
mapped disclose the existence of 
elements in the solar atmosphere 
which before were more than 
doubtful Again, too, in the 
spectrum photographs a leisurely 
study can be made of the relative 
thickness and darkness of these 
Frannhoffer lines, and the con- 
stitution of the upper and lower 
layers of the photosphere be ap- 
proximately determined. It seems 
probable tiiat even in our own 
day a change in their condition 
has occurred, since the relative 
blackness of certain lines has ap- 
parently altered. In future years 
the tesumony of our photographs 
will be more valuable than the 
records of one hundred eye obser- 
vations. 

We cannot do more than give 
a passing alluman. to Lockyer's 
great discovery, uof tiieJong and 
short bright lines of the spectra of 
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metallic vaponrs and- their con- 
nection with the spectrum analysis 
oC the sun, and the possibility of 
reducing each of the spectra to 
one distinctive line, or mono- 
chromatic colour, in all of which 
photography has played an im- 
portant part. By photographing 
the dsLYk. regions of the solar 
spectrum of low refrangibility, 
we may hope to know more re- 
garding the state in which some 
of the metals exist in photosphere, 
since experiments made with the 
electric arc have shown that if they 
do so as compounds their spectra 
will partially lie in this part. 
Huggins, in his photographs of 
stellar spectra, shows records of 
the truth of the dictum that we 
have hot and cold stars planted 
in the heavens, and possibly they 
may tell us a good deal more than 
this as our familiarity with them 
increases and as our means of in- 
terpretation grow. To Francis 
Galton we are indebted for a 
totally novel application of photo- 
graphy to scientific research. By 
taking photographic portraits of 
our gaol-birds, and then building 
up a picture with the photographs 
of convicts imprisoned for the 
same class of offence, he is able to 
show us the type of face and head 
from which we may expect the 
commission of any particular 
crime. Or, again, by taking the 
photographs of a family, and 
giving a certain value to collateral 
branches, he is able to build up a 
typical family face. The com- 
bination of these portraits, we 
may remark, is effected by print- 
ing the camera pictures on the 
same paper for different lengths 
of time. Thus, the son's por- 
trait might have three minutes' 



exposure to light given to it ; this 
camera picture would be with- 
drawn, and a paternal uncle*s 
superposed for one minute, and 
so on, till the whole family 
had contributed to make the 
typical face. Some of the results 
obtained are immensely striking, 
we doubt not that much more 
may be learnt by adopting this or 
some other similar method for the 
purpose. At Greenwich, and at 
other meteorological observatories, 
we have lomg had photography 
employed as the register of the 
slow variations indicated by 
various meteorological instru- 
ments, but to-day we find it put 
iato requisition for the registra- 
tion of quick oscillations. The 
vibrations made by the disc of 
. the telephone, the movements of 
the pulse, the forms of beats — all 
of them are now recorded by it ; 
and we might indicate other 
branches of science where the 
rapidity of the impressions made 
would be of immense value. 

In our military services we have 
it employed as a measurer of the 
force of torpedoes, by registerihg 
the height and dimensions of the 
volume of water raised, or as a 
reconnoitrer from a balloon. At 
the siege of Paris we all recollect 
the pigeon post, and the use that 
was made of it for sending de- 
spatches and letters in miniature ; 
but we shall be surprised if in a 
future war photography is not 
used more extensively than at 
present the public think possible. 
Our list might be lengthened out 
if space permitted ; but we have, 
we think, shown sufficiently tha^ 
photography progresse^a in itsel 
and in its applications, that it 
a scientific industry as well as 
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science, and that its fntnre is not 
a contracted one, but nniTersal in 
its character. Light must become 
the pen of the man of science, the 
pencil and colonr-box of the artist^ 
and the tool of the engraver. — 
Times, 

Chinese Straw-Plaiting and 

Straw Hats.— In the province of 
Shantung, in the east of Honan, 
and in tibe south of Chi-li, the 
production of straw textures 
forms an important occupation 
for men, women, and children. 
The product of Chi-li is brought 
to Tientsin, that of Shantung and 
Honan to Cheefoo, for sale. In 
both places fine qualities are dis- 
tinguished. The plaits are packed 
in bales of 240 bundles, which in 
Tientsin contain from 60 to 66 
yards, in Cheefoo 35 to 102 yards. 
The price varies in Tientsin 
between 22 and 50 taels, in Chee- 
foo between 17 and 70 taels per 
bundle. The whole quantity pro- 
duced is sent from Cheefoo or 
Tientsin to Shanghai, and thence 
is exported to the United States 
and England. About one-fifth of 
the quantity exported finds its 
way to England on account of 
the low freight ; this is distributed 
over the United Kingdom to the 
various centres of consumption, 
to France, Switzerland, and the 
United States. The Chinese 
straw-plaiting is specially used in 
the manufacture of hats, and, in 
more recent times, straw baskets 



and similar articles are made out 
of it. The Customs statistics 
show not onljjra steady increase 
in the quantities exported, bat 
also a remarkable rise in the 
price of this article, which is 
mainly due to its more careful 
manufacture. For about ten years 
between 1,000 and 3,000 piculs 
were exT>orted, and the trade with 
foreign countries in this produc- 
tion was scarcely noticeable. A 
part of the production went to 
Canton, and was there manufac- 
tured into hats, which were then 
exported. Since then this in- 
dustrjr has waned, and the raw 
material — i,e,, the straw-plait it- 
self—is more and more sent out of 
China. Thus the export of the 
latter rose from 2,815 piculs in 
1871 to 13,446 piculs in 1872. The 
year 1873 again showed a falling 
off (11,892 piculs). Since 1874 
the increase has been steady. 
The variations in price were very 
great ; towards the end of 1877 
the quotations were 30 per cent, 
higher than at the beginning of 
the year. Besides sfraw-plaitmg, 
the straw hats of !Ningpo are of 
pome importance in foreign trade. 
Of these hats various qualities 
are made, which vary in price be- 
tween 14 and 40 taels per 1,000. 
The export is mainly to the 
United States and England. The 
best sorts are bleached in Fran ce '"v 
and Switzerland, and sold as an 
imitation of the Panama hats. 
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The Distribution of Stars in 
Space. — This subject, studied 
much by Herschel and others, has 
fresh light thrown on it from ob- 
servations recently communicated 
to the Lombardy Institute of 
Science and Literature, by Signer 
Celoria, who in 1873-76 carried 
out a series of star enumerations 
at the Milan Observatory, with 
a Plossl equatorial, giving very 
distinct images^ and, in a good 
atmosphere, showing stars even of 
the 11th magnitude. The part of 
the heavens examined comprised 
6 deg. in declination northwards 
from the equator, and was divided 
into 21 zones, and these again 
into small plots of 10 minutes in 
right ascension, which were in 
turn carefullj examined. (Decli- 
nation and right ascension corre- 
spond to latitude and longitude on 
the earth.) The discussion of the 
tabulated numbers, along with 
previous researches, leads to inter- 
esting results. There are, the 
author states, two rings of Milky 
Way, inchned to each other at an 
angle of 19 to 20 degrees, in which 
all visible stars are grouped. The 
one ring extends from the stars 
near ns^ rises gradually in space, 
containing, in the regions about 
the 19th hour of right ascension, 
stars of greater, but not maximum, 
distance. The other ring sur- 
rounds and contains the first ; it 
consists of generally more dis- 
tant stars, but about the sixth 
hour of right ascension it con- 



tains relatively nearer stars, and 
passing out of this it rises into 
space, reaching its point of cul- 
mination at the beginning of the 
19th hour of right ascension, 
where Herschel got the largest 
numbers, and where are also the 
greatest dei)ths. Whether the two 
rings remain quite separate at 
the parts where they cross each 
other,or combine into one system, 
cannot be determined. ' 

It farther appears that the 
middle lines of the two rings do not 
follow a large circle of the celes- 
tial vault, but a small one ; that 
the sun is not contained in the 
plane of either ring, and that it is 
eccentric to them, towards the 
constellation of Virgo. The re- 
gions in which the star densities 
are greater than the mean density 
are two in number, and especially 
in the case of the more distant 
stars present sharply marked 
limits : there is no gradual transi- 
tion, but a sudden change. As 
on our coasts a stretch of coast- 
line suddenly trends inward, so in 
the richer regions of Milky Way, 
especially near the 19th hour, the 
star densities suddenly increase, 
and the stars become quickly re- 
moved to greater distances in 
space. For no magnitude of stars 
is there any regular distribution 
observable. The minima of the 
stars are found in almost diame 
trically opposite regions, whic 
are dibtant six hours' right asce^ 
sion from the dense regions. 
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The Direct Motion of Perio- 
dic Comets.— Professor H. A. 
Newton (Yale College, U.S.) read 
a paper before the British As- 
sociation on " The Direct Motion 
of the Periodic Comets of Short 
Period," which he illnstrated 
with diagrams. The periodic 
comets, or comets certainly seen 
at two returns, were twelve or 
fifteen in number, and had all, 
but one or two, small inclina- 
tions to the ecliptic. This direct 
motion of the periodic comets 
suggested for them an origin 
common in some way with the 
origin of the planets. The other 
comets apparently came to us 
from outside the solar system ; 
and if in auy cases they were 
permanent members of the solar 
system, they had become such by 
the perturbations of the planets. 
If an indefinitely great number 
of comets approach and pass a 
large planet, and if the directions 
and lines of motion are uniformly 
distributed, some of them coming 
near to the planet will be turned 
into orbits of short period, or 
form those having paraoolic orbits. 
He concluded that, because of 
their direct motions, he was not 
required to consider them as 
differing in genesis from those of 
long period. This conclusion 
suggested the possibility of a 
common outside origin to the 
periodic comets and the asteroids. 
The Phenomena of the Glacial 
Age Accounted for.— Professor 
Langley, of the Allegheny Ob- 
servatory, is of opinion that the 
atmosphere of the sun is proved 
to be a thin stratum whicn cuts 
off one-half of the heat that 
^ would otberwiae reach the earth. 
-^ calcnlatea that if this envelope 



should be thickened twenty-five 
per cent., the mean temperature 
of our globe would be reduced 
one hundred degrees Fahrenheit ; 
and he suggests that such a 
thickening would account for the 
phenomena of the glacial period. 

The Extreme Limits of the 
Solar Spectrum.— The extreme 
limit of the solar spectrum in the 
ultra-violet has been an object of 
study to M. Comu of late; an 
exact knowledge of this, or rather 
of the law according to which the 
intensity of the ideal continuous 
spectrum of the photosphere di- 
minishes, being calculated to throw 
some light on the temperature of 
the sun. Unfortunately, he finds 
that the atmosphere exercises such 
pjowerful absorption on the radia- 
tions of short wave-lengthy that 
the greater part of the ultra-violet 
spectrum is intercepted suddenly 
and completely. Still, M. Cornu's 
results are not without interest. 
The limit of the spectrum is 
variable with the state of the 
atmosphere, the kind of collodion 
used, and the duration of expo- 
sure ; but, keeping the latter two 
constant, and operating on very 
fine days, comparable observations 
may be had. It is shown that the 
extent of the spectrum diminishes 
with the (dimmishing) height of 
the BUD, proving the fact of atmos- 
pheric absorption. 

The furthest limit M. Comu 
got was that corresponding to 
wave-length 293 ; tms occurred 
certainly twice on 24th June and 
18th August, 1878, about midday. 
The limits 294 and 295 were got 
several times in May to Sep- 
tember. M. Comu inquires to 
what extent the limit might be 
puahe^ \>«uc^L VL oiv^ ^«c« to seek 
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more favourable conditioiis, e.g., 
by rising in the atmosphere, and 
80 diminishing the thickness of 
the absorbent layer. He finds 
tha,t, by rising 663' 3m., the limit 
is extended omy one-millionth of a 
millimetre in the wave-lengths. 
Thns 4,000 metres (beyond which 
one could hardly make regular 
observations) would give only six- 
millionths mm., or about half the 
difference presented between win- 
^ ter and summer. 

The Colours of Doable Stcirs. 

— ^It has been proved (by English 
observers) that some relation exists 
between the solar activity and the 
relative positions of the members 
of our planetary system. And 
the light of planets is found to 
vary, both in intensity and colour, 
these changes being in some rela- 
tion, apparently, to the orbital 
position of the planets. Such 
correlations lately suggested to 
M. Niesten, of the Brussels Boyal 
Observatory, to examine whether 
double stars did not show some- 
thing of the same kind^ or whether 
the dianges in colour of certain of 
these systems were not connected 
with the position of the com- 
panion relatively to the principal 
star. He has accordingly drawn 
up a table of colours of twenty 
binary groups, according to nearly 
a century of observations by 
astronomers. 

The results of his inquiry are 
briefly these : — 1. in systems with 
well-marked orbital motion, and 
especially in those of short period, 
the two components have or- 
dinarily the same yellow or white 
tints. 2. In systems about which 
we have colour observations suffi-. 
cient to enable us to connect the 
colour with the position of the 



satellite in its orbit, the principal 
star is white or pale yellow, when 
the companion is at its periaster 
(t.e.,nearesttheprincipal),wherea8, 
in the other positions, it is yellow» 
gold-yellow, or orange. 3. The 
companion follows the principU. 
star in its fluctuation of colouTy 
and often surpasses that in colour 
as it withdraws from periaster. 
4. The same similarity of tints in 
the two stars appears both in. 
binary groups with rectilinear 
motion and in those with orbital 
motion and long periods of revo- 
lution. 5. In perspective binary 
groups the companion is almost 
always blue. This last olbserva- 
tion IS thought to point to a super- 
position of tint (as in the case of 
distant mountains looking blue). 
From these groups, the small star 
may be reasonably supposed much 
further distant than the large 
one ; in fact, near the confines of 
the visible world. May not this 
blue colour (it is asked) be due ta 
a gaseous medium expanded in 
celestial space, acting on luminous 
rays which traverse it quite like 
our own atmosphere, of which it 
is, perhaps, merely the continua- 
tion P 

The Origin of Comets.— In his 

theory of the development of the 
solar system, Kant derives the 
comets from the substance of the 
condensing solar nebula. He re- 
gards them as really planets, 
which, through some disturbing 
cause, have been forced out of 
their normal orbit. On the other 
hand, La Place, in working out 
his nebula hypothesis, suppo^^ 
comets to be formed of m 
dispersed throughout the re 
of the fixed stars, and that 
origin has no relation to the 
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average in every monih except 
September, November, and De- 
cember. The highest temperature 
was 85^ on the 26th of Jane, and 
the lowest) 12-2 on the 25th of De- 
cember. 

In regard to the Greenwich 
time-ball, there had been only one 
failure from accident in the auto- 
matic drop ; on six days the ball 
was not raised on account of high 
wind; and on one day the mast 
was so thickly coated with ice 
that the ball could not be moved. 
The Deal ball was not dropped at 
one o'clock on seven days tnrough 
failure in the telegraphic connec- 
tion; on two days tne ball was 
accidentally dropped about two 
seconds too soon by telegraph sig- 
nals ; on 17 days the current was 
weak, and the trigger was re- 
leased by the attendants without 
appreciable loss of accuracy. On 
the nine days of failure of the ball 
drop at one o'clock a black flag 
was hoisted, and the ball was 
dropped at two o'clock. The 
Westminster clock had not been 
quite so well regulated as usual. 
During the period to which the 
report referred its error exceeded 
1 sec. on 77 days ; on 15 of these it 
was between 2 sec. and 3 sec, on 
four between 3 sec. and 4 sec, and 
on one day it exceeded 4 sec. 

An Astronomical Dome of 
Paper. — Professor Greene, of 
Troy, State of New York, having 
to superintend the erection of an 
astronomical observatory, decided 
that the dome should be made of 
paper, with a view to avoid' the 
neavy weight, from five to ten 
tons, of a dome constructed in the 
ordmary way, and the machinery 
required to revolve it. The dome 
in question is twenty-nine feet in 



diameter; paper of the best 
quality, one-sixth of an inch thick, 
was made expressly for the pur- 
pose, and fitted in sections to the 
wooden framework. The structure 
(of the paper) is described "as 
compact as that of the hardest 
wood, which it greatly excels in 
strength, toughness, and freedom 
from any liability to fracture." 
The surface is painted, and as no 
external nails are used, this novel 
roof may be expected to last many 
years. The total weight is about 
four thousand pounds, which can 
be revolved by hand without the 
use of machinery. 

Meteoric Dust.— Mr. Cowper 
Banyard has made a communica- 
tion to the Astronomical Society 
on meteoric dust, in which he 
has thrown out some interesting 
speculations as to the explanation 
of the relative distribution of land 
and water on the globe, and as to 
geological climates. He says that 
meteoric dust exists to a much 
greater extent than was formerly 
SQspected. In 1867 Dr. Phipson 
published the result of many ex- 
periments in many coantries, 
which showed that, by expos- 
ing a sheet of glass covered with 
gure glycerine to a stroDff wind, 
e has collected on it blacx angu- 
lar particles, which he has by 
chemical tests found to be iron. 
It is, however, only in the winter 
months that he has found this 
to be the case. In 1871 Dr. Nor- 
denskjold collected by a magnet 
meteoric iron particles from snow 
which had fallen near Stockhc*^ 
Inl872 he collected much of i^ " 
snow lying on ice in Finlar 
Arctic Expedition of 18" 
opportunities of coUectii 
far removed from humai 
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tion^, and they found large pro- 
portions of magnetic particles. 

M. Tissandier, in 1874-5-6, pub- 
lished in the Comptes Bendus a 
series of papers on atmospheric 
dust, in which, among other 
things, he has alluded to the iron 
found in the dust collected on the 
towers of Notre Dame. Again, 
Dr. Walter Flight published in 
the Geological Magazine in 1875. 
a paper in which he collected the 
evidences of iron " dust " found in 
holes in the ice in Greenland. In 
1876 Mr. John Murray published a 
paper in the ** Proceedings of the 
Royal' Society of Edinburgh," in 
which he gave an account of his 
examinations of the bottom of the 
oceans and seas visited by Her 
Majesty's ship " Challenger." In 
many of iihe deposits magnetic 
p irticles were found. It was sug- 
gested that the nickel present 
prevented oxidization, while the 
fact that the meteoric particles 
which had fallen into the sea had 
not been washed away was attri- 
buted to the water being deep, 
and not near the sconrings of land 
surfaces which would cover it np. 
Again, in 1876 M.Ynng examined 
the iron particles found in the 
snow which had fallen at the 
Hospice of St. Bernard. 

Mr. Ranyard submits that all 
these facts go to show that me- 
teoric matter falling in the lapse 
of ages must materially contri- 
bute to the matter of the earth's 
crust. In the course of a year 
millions of meteors enter the 
earth's atmosphere. Most of them 
are ** consumed" in the higher 
regions, but many particles rea«h 
the earth without having under- 
/I'one change. There is little 
aonbt that high above the eartli's 



surface the air is impregnated 
with dust. The researches of 
Yon Niessl show that many of the 
meteoric masses enter the earth's 
atmosphere in directions indicat- 
ing that they do not belong to 
our solar system. It is therefore 
probable that a large quantity of 
meteoric dust is derived from 
sources outside our system. The 
earth and the planets, as the^ are 
carried along with the sun in. its 
motion through space, would thus 
receive a larger proportion of me- 
teoric matter on their northern 
than on their southern hemi- 
spheres, and Mr. Ranyard Buggests 
that this may account for the 
preponderating mass of the con- 
tinents in the northern hemi- 
sphere of the earth and for the 
fact that the great peninsulas all 
taper to the south. 

Another important inference to 
which Mr. Ranyard directs at- 
tention is that it is known that 
when meteoric masses are heated 
large amounts of occluded gas 
are given off. One of the results 
from a continuous fall of meteori^ 
matter is that gaseous matter, ia 
probably being continually added 
to the atmosphere. According to 
whether the earth were passing 
through a region of space in which 
there are many or few meteors, 
the height of the atmosphere 
would be increased or decreased. 
When decreased, the temperature 
at the sea level would be that of 
' our mountain tops, and a glacial 
period would result. When in- 
creased, the temperature would 
probably be like that of the car- 
boniferous period. 

Sun Spots and Commercial 
Panics.— We are not only, it would 
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timate source of all forms of ter- 
restrial energy, existent or poten- 
tiali bat as regulating in a much 
more special manner the progress 
of mundane events. Man yye ars 
have passed since Sabine, Wolff, 
and Qaathier asserted that yaria- 
tions in the daily oscillations of 
the magnetic needle appear to 
synchronize with the changes 
taking place in the sun's con- 
dition, the oscillations attaining 
their maximum average range in 
years when the sun shows most 
spots, and the minimum rauge 
when there are fewer spots. And 
although it is well known that 
the Astronomer Boyal in England 
and the President of the Academy 
of Sciences in France reject this 
doctrine, it still remains in vogue. 
True, the average magnetic period 
appears to be about 10*45 years, 
while Wolff obtains for the sun- 
spot period 11 '11 years ; but be- 
lievers in the connection between 
terrestrial magnetic disturbances 
and sun-spots consider that 
among the imperfect records of 
the jpast condition of the sun 
Wolff must have lost sight of 
one particular wave of sun-spots, 
80 to speak. If there have been 
24 such waves between 1611 and 
1827, when sun-spots were fewest, 
we get Wolff's period of 11*11 
years; if there have been 25 
such waves, then, taking an ad- 
missible estimate for the earliest 
epoch, we get 10*45 years, the 
period required to synchronize 
with the period of terrestrial 
magnetic changes. The matter 
must be re^rded as still sub 
judice, Hiis, however, is only 
one relation out of many now 
suggested. Displays of the au- 
rora, being unquestionably de- 



pendent on the magnetic con- 
dition of the eartb, would of 
course be associated with the' 
sun-spot period, if the magnetic 
period is so ; and certainly the 
most remarkable displays of the 
aurora in recent times have oc- 
curred when the sun has shown 
many spots. Yet this of itself 

E roves nothing more than had 
een already known — namely, 
that the last few magnetic periods 
have nearly synchronized with 
the last few sun-spot periods. It 
is rather strange, too, that no 
auroras are mentioned in English 
records for 80 years preceding 
the aurora of 1716, and in the 
records of the Paris Academy of 
Sciences one only — that of 1666, 
which occurred when sun-spots 
were fewest. The great aurora 
of 17*23, seen as far south as 
Bologna, also occurred at the 
time of minimum solar activity. 
Here we are not depending on 
either Wolff's period of 11 years 
or Brown's lOi years; from re- 
cords of actual observation it 
is known that in 1666 and 1723 
there were no sun-spots. In fact, 
it is worth mentioning that Gas- 
sini, writing in 1671, says, ** It is 
now about 20 years since astrono- 
mers have seen any considerable 
spots on the sun," a circumstance 
which throws grave doubt on the 
law of sun-spot periodicity itself. 
It is at least certain that the in- 
terval from maximum spot-fre- 
quency to maximum^ or from 
minimum to minimum, has some- 
times fallen far short of 9 years, 
and has at others exceeded 18 
years. 

It appears, again, that certain 
meteorological phenomena show a 
tendency, more or les) marked, to 
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fall, it is natural that daring the 
Tears over which observation has 
nitherto extended the connection 
apparently existing between san- 
spots and Indian rainfall shonld 
seem also to extend itself to Indian 
famines. It was equally to be 
expected that since cyclones have 
been somewhat more numerous 
for some time past in years 
when sun>spots have been most 
numerous, snipwrecks should also 
have been somewhat more fre- 
quent in such years. Two years 
ago Mr. Jeula gave some evi- 
dence which, in his opinion, in- 
dicated such a connection be- 
tween sun-spots and shipwrecks. 
He showed that in the four years 
of fewest spots the mean per- 
centage of losses was 8*64 ; in four 
intermediate years the mean per- 
centage was 9*21 ; in three re- 
maimng years of tiie eleven-year 
cycle— that is, in three years of 
greatest spot-frequency the mean 
percentage was 9*53. Some sug- 
gested that possibly such events 
as the Ameiican war, which in- 
eluded two of the three years of 

greatest spot-frequency, may have 
ad more effect than sun-spots in 
increasing the percentage of ships 
lost; whue, perhaps, the depres- 
sion following tne commercial 
panic of 1866 (at a time of fewest 
8un-8po1») may have been almost 
as effective in reducing the per- 
centage of losses as the diminiiwed 
area of solar maculation. But 
others consider that we ought 
rather to regard the American 
war as yet aifother product of the 
Bun'sincreased activity in 1860-61, 
and the great commercial panic of 
1866 as directly resulting from 
diminished sun-spots at thattime^ 
thus obtaining fresh evidence of 



the sun's specific influence on ter- 
restrial phenomena instead of ex- 
plaining away the evidence de- 
rived from Lloyd's list of losses. 

This leads us to the last and, 
in some respects, the most singular 
suggestion respecting solar in- 
fluence on mundane events — the 
idea, namely, that commercial 
crises synchronize with the sun- 
spot period, occurring near the 
time when spots are least in size 
and fewest in number ; or, as 
Professor Jevons (to whom the 
definite enunciation of this theory 
is due) poetically presents the 
matter, that from ^* the sun, which 
is truly * of this great world both 
eye and soul,' we derive our 
strength and our weakness, our 
success and our fisiilure, our elation 
in commercial mania, and our de- 
spondency and ruin in commercial 
coUape.'*^ We have better oppor- 
tunities of dealing with this 
theory tlian with the others, for 
we have records of commercial 
matters extending as far back 
as the beginning of the 18th 
century. In fact, we have better 
evidence than Professor Jevons 
seems to have supi)osed, for 
whereas in his discussion of the 
matter he considers only the 
probable average value of the 
sun-spot period, we know approxi- 
mately the epochs themselves at 
which the maxi'ma and minima^ 
of sun-spots have occurred since 
year 1700. The evidence as pre- 
sented by Professor Jevons is 
very striking, though when ex- 
amined in detail it is rather dr 
appointing. He presents ' 
whole series of decennial or 
as follows: — 1701 (?) (such q 
marks are his own), 1711, 
1731-32, 1742 (P), 1752 (?), 
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railway offic 

alarQm coctiouea soUQcliiig till 




- the person roused pulls a little 
! cord, the hands can he moved 

- either forward or hack without 
i iojurytothe mechauiam, Ac. The 

General aiTangemeat ia this : 
f ithiQ the principal fignre-plate 

- is a second smaller movable one, 
. which rotates exactly on.ee in 24 
I hours. The figures are here in 

erorse order to those on the chief 

gure-plate, and those on the 

fhite ground correspond to day 

L honrs (7 a.m. to 6 p.m.), those on 

. coloured ground to nighli houra 

I (6 p.m. to 7 a.m.). "Within the 

. flgiire-circle of the second plate ia 

L a concentric circle of small holea 

L corresponding to houra and qtiar- 

i tera. A number of pegs are kept 

( helow on the outer border of the 

. chief figure-plate, and yon have 

1 merely to stick these into the 

; amall hole or holes corresponding 

to tho times at which you wiah 

to be awaked. The clock goes 

eight daya. The alarum weight 

does oot require to be wound up 

oftenei than once in three months 

if the alarnm be called into action 

only once daily] 

Presemng Leaves and Green 
Fruits in Salt Water — A re- 
markable case of preservation of 
leares and green frnits i 
water is described by M. 
De CandoUe in Arehtvea _j 
Sctencffl. A friend, M. Mot' 
received, fifty-three yeara 1 
from Havana or blartinicp" 
branch of a coffee-plant, witt 
still green, in a bottle said ti 
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ary 
in 

■; in 

In all, 

p 1 these 

to some 

ihoiit the 

,the roof, 

ging the 

ckness of 

two yolks 
the white 
well beaten, 
a glass vessel 
Dissolve in 
1 of Hollands 
sugar, thicken 
, and mix the 
IjLy this on in the 
ds blacking for 
polishing with a 
t remain to harden 
lis process answers 
os' and gentlemen's 
bnt shonld have the 
idition to protect the 
from beinj^ soiled. 
. white or glaire of eggs 
I till it is perfect oil, and 
i of it ont twice, with a 
rash over the inner edges 
shoes, 
nent Art and Ancient 
letry.— A paper on "The 
lection between Ancient Art 
the Ancient Geometry as 
istrated by "Works of the Age 
Pericles," read before the In- 
titute of British Architects, is 
well worth stndy by those who 
wish to acquaint themselves with 
the principles on which architec- 
ture as a progressive science is 
based. The examples are taken 
from the buildings now standing 
in ruin on the Acropolis of 
Athens. The builders thereof, 



says the author of the paper, 
Mr. Pennethome, had "a few 
elementary proportions, and four 
or five distmct forms of curved 
lines, and with these simple 
materials, combined respectively, 
works of Art were produced that 
are quite worthy of a place along 
with the Greek works of geome- 
try and literature. . . . The 
arts were then united with the 
geometry, and with the highest 
intellectual culture ; whereas we 
find in India, in Assyria, and, in 
the middle ages, in Europe, that 
architecture everywhere attained 
a certain degree of excellence, 
suited to the climate and to the 
wants of society, and then be- 
came stationary and decayed ; for 
without the geometry it could not 
advance beyond the first elemen- 
tary state, and there was no 
power to refine and perfect the 
first ideas. It was not until the 
European mind in the fifteenth 
century was linked again to the 
ancient stream of geometry and 
philosophy that a real advance 
was madem any branch of modem 
science ; and probably no real 
progress will be made in architec- 
ture until we can completely re- 
cover and freely use the accumu- 
lated knowledge of the ancient 
world in all tnat relates to the 
science of art, and make it a 
basis and a starting-point." 

A New Calculating Machine- 
Sir William Thomson has added 
yet another to his admirable in- 
ventions of philosophical instru- 
ments by producing a Machir 
for the Solution of Simultaneo 
Linear Equations, which, as 
obvious, appeals to mathem 
cians, by whom alone it can 
properly appreciated. To giv 
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out a certain field in Mndgeley, 
about a mile from Wedmore 
Church, as the site of the old 
palace. This is called the Court 
Garden, and there are many 
stories of the treasure which is 
said to be hidden there. Mr. 
Sydenham Hervey, the rector, 
and son of Lord Arthur Hervey, 
the Bishop of Bath and Wells, 
has lately made some excavations 
in this field. Extensive remains 
of a building have been found — 
not mere foundations, as the 
walls are in some places plastered 
on the inside. The walls are 
massive, the mortar of an ancient 
character, and the whole appear- 
ance of the building speaks its 
great age. A large quantity of 
pottery has been found, some 
Koman and some of an early 
English character — one piece, 
a small and perfect female face, 
probably the mouth of a jar; 
handles of some vessels of the 
shape of amphoraD, several bits 
ornamented with a rude band of 
leaves, &c. As yet no coins have 
been found. Some of the walls 
are buried at a depth below the 
surface of the land of 6 ft. to 
10 ft. ; others, which are on rock, 
are but thinly covered with earth. 
There can be little doubt but that 
Mr. Hervey has discovered the 
remains of the old palace of our 
West Saxon Kings, the very 
scene of the high festival at 
which, 1,000 years ago, the peace 
was si^ed with the Danes, and 
the fillet was loosed from the 
brow of Guthorm, or rather 
^thelstan, to call him by his new 
Christian name. The character 
of the pottery and the shape of 
some of the shingles which have 
been found seem to point to the 



probability that the old English 
building was raised upon the site 
of some older Eomano-Celtic 
villa. 

Safety Envelopes. — In the 

Journal of the Chemical Society 
a compound is described for the 
preparation of what may be called 
safety envelopes. That part of 
the envelope covered by the flap 
is treated with a solution of 
chromic acid, ammonia, sulphuric 
acid, sulphate of copper, and fine 
white paper. The flap itself is 
coated with a solution of isinglass 
in acetic acid ; and when this is 
moistened and pressed down on 
the under part of the envelope, a 
solid cement is formed, which *' is 
perfectly insoluble in acids or 
alkalies, in hot or cold water, and 
in steam." 

The Bursting of Firearms.— 

Professor G. Forbes read a short 
paper before the British Associa- 
tion on ** The Bursting of Fire- 
arms when the Muzzle is Closed 
with Snow, Earth, &c." This 
well-known fact was explained in 
a simple manner. If the charge 
move slowly, of course a very 
small pressure of air would drive 
out the obstacle, which offered a 
very small resistance. But in 
practice the charge travelled with 
a speed of more than 1,000 feet a 
second. The mathematical inves- 
tigation showed that the pressure, 
generated with a plug of the 
density of air, is 7i tons. This 
pressure was independent of the 
size of bore of the gun and of thf 
length of the plug. 

Wine from Oranges.— The co 

stantly-extending ravages of t 
phylloxera have induced the 
habitants of certain wine-grow 
! countries to consider from w 






^ i 



- '> .^Li 'i: * •- 



.yj :"v 



•• >"-^ 



MISCELLANEOUS. 



135 



I weights and measures is now 
^tablished legally and obligatorily 

II eighteen States, comprising a 
;>opulatiou of 236*6 millions of in- 
habitants (these States are France 
ind colonies, Belgium, Holland 
and colonies, Germany, Swe- 
den, Norway, Austria-Hungary, 
Italy, Spain, Portugal, Eoumania, 
Greece, Brazil,Columbia, Ecuador, 
Peru, Chili, and the Argentine 
Eepublic) ; (2) that it is made 
legally optional in three States, 
having a population of 76'6 mil- 



is, he said, an absence of house 
walls, interior and exterior, the 
houses consisting of a roof sup- 
ported on only a few posts en- 
closing very little but empty 
space, and sliding screens alone 
divide off compartments. Why, 
in this comparative absence of all 
that we should call furniture, does 
one article pertaining to the 
ladies' toilette — the bronze mir- 
ror with its stand — hold so pro- 
minent a position ? This mirror 
is usually circular, from 3 in. to 



lions-^viz., England, Canada, and 12 in. in diameter, made of bronze. 



the United States ; (3) that it is 
admitted in principle, or partially 
for customs, in five States, witn 
343'6 million inhabitants — viz., 
British India, Russia, Turkey, 
Venezuela, and Hungary ; (4) 
and that, altogether, the system 
is established obligatorily, or op- 
tionally, or in principle, in 26 
States, comprising 655 million 
inhabitants. Four States have 
different systems, decimal as to 
multiples and divisions, but based 
on another unit than the metre. 
They comprise 471 million in- 
habitants, and are Switzerland, 
Mexico, Japan, and China. To 
these may be added some mediocre 
States, with various systems, non- 
decimal and non-metric. It ap- 
pears, then, that in 1879 more 
than half the population of civi- 
lised States, comprising 1,180 
million inhabitants, legally recog- 
nize the decimal metre system of 
weights and measures. A large 
part of this progress is in these 
recent years. 

The Magic Mirror of Japan.— 
Professor Ayrton lectured early in 
1879 at the Royal Institution, 
his subject being "The Magic 
Mirror of Japan." In Japan there 



and with a bronze handle covered 
with bamboo. The reflecting face 
in generally more or less convex, 
polished with a mercury amalgam, 
and the back is beautifully orna- 
mented with a gracefully-executed 
raised design. Some for the 
rustic population have also 
polished letters. 

The explanation of the fact that 
the mirror is almost 'par excellence 
the entire furniture, is found 
partly in the elaborate head- 
dresses of the Japanese ladies, 
and the painting of their faces, 
and partly from the belief that as 
the sword was " the soul of the 
Samouri,'* so is the mirror the 
"soul of woman." It therefore 
constituted the most valuable of 
all her posseswions, and two 
mirrors form part of the trousseau 
of every bride. The character- 
istic qualities of the mirror must, 
it is believed, be in accordana^ 
with the constitution of the pf* 
sessor, and " second sight" i*^ 
sorted to in the selection 
mirror. 

But why is the mirror so 
taut in the Imperial palace, 
the Court ladies, still pre* 
the fashion of old days, con 
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moves, Washington 
lutes each fignre as it 
it in tniii salutes him. 
e through the door on 
side, and it is then 
ind them. The pro- 
oves to the accompani- 
aried music played by 
itself. The mechanism 
the correct movement 
lanets round the sun, 
g Mercury, which makes 
lution once in 88 days ; 
n 224 days ; Mars, in 686 
esta, in 1,327 days ; Juno, 
3 days ; Ceres, in 1,681 
Jupiter, in 4,332 days; 
in 29 years ; Uranus, in 
rs. As these movements 
gether too slow to be popu- 
enjoyed, the inventor has 
a device by which he can 
L the machinery to show its 
ing to the pubhc. There are 
which show the hour, minute, 
second in Detroit, Washing- 
New York, San Francisco, 
don, Paris, Berlin, Vienna, St. 
tersburg, Constantinople, Cairo, 
kin, and Melbourne. The clock 
so shows the day of the week 
ad month in Detroit, the month 
nd season of theyear, the changes 
>f the moon, &c. It is said that 
Mr. Meier has worked on this 
clock nearly ten years, and for the 
' * years has devoted his 
I to it. 

h iiogj of Fairy Tales. 

' ' . S. Ralston, M.A., 

cture, early in 1879, 

•e of the Society of 

Street, Adelphi, on 

ogy of Fairy Tales." 

:iii/ioning a number of 

ales in which reference 

to the subjects most 

the consideration of a 



society intended for the en- 
couragement of arts, manufac- 
tures, and commerce, the lecturer 
passed on to the question of the 
mythological meaning of fairy 
tales in general In the case of 
Cinderella, for instance, he first 
dwelt upon the dispute which has 
of late arisen as to the material 
from which her famous slipper 
was manufactured, and then pro- 
ceeded to discuss the probable 
significance of the history of her 
fortunes. As to the slipper, it 
was likely to remain of glass in 
juvenile belief, in spite of the 
letters which have recently ap- 
peared in the Times by " X." and 
others, pointing out that the verre 
of Perrault's tale was a transfor- 
mation of the now obsolete French 
word vair, or fur; in spite, also, 
of the fact that in the scores of 
versions in the story which have 
been collected from every country 
in Europe, a glass slipper is un- 
known out of France, except in 
regions where a French influence 
is perceptible. But just as the 
quaintness of the idea that Cin- 
derella was shod with glass com- 
mended itself to the fancy of the 
child, so did the brilliance of that 
material render it acceptable to 
the reason of the '* solar my- 
thologist," who recognized in it a 
substance which *' is perfectly in 
keeping with a laminous myth." 
For this reason, the lecturer said, 
a learned professor of Sanski^- 
at Florence considered that 13^ 
legend of the lost slipper and of ^ 
marriage to which it leads for 
the central interest of the 8 
But, in reality, the slipper 
ness seemed to be merely i 
duced for the sake of the 
recognition, which had fo 
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i'lccount for the emo- 

j . This physiological 

t»ments was objective, 

)e made palpable to 

observation. But 

contemporaneous with 

ive phenomena there 

subjective processes, 

could know in no other 

through the testimony 

iuals experiencing them. 

entific investigation of 

abjective phenomena was 

ince of the psychologist, 

> physiology and anatomy* 

.vith the parallel series of 

Ive facts. 

the strange obscurity thrown 
id the study of psychology, 
he science of mental pheno- 
a,by excessive speculation and 
iplicated hypotheses, he would 
' to keep clear by sticking to 
e simple terminology of Hume, 
ho proposed to call all the phe- 
omena of consciousness "per- 
ceptions" or "states of mind." 
These Hume subdivided into the 
original impressions made upon 
the senses and the reproduction 
of such first-hand or fresh im- 
pressions through the faculty of 
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the two subdivisions proposed by 
Hume. Perceptions of relation 
arose from the co-existence of 
sensations. For example, from 
the co-existence of certain sounds 
arose the perception of harmony, 
and the pleasure thus caused. 
So there was a harmony of colour 
appealing to the sense of sight. 
We could even speak of a harmony 
and melody of the palate, witn 
which the culinary art had to 
deal. Besides the co- existence of 
sensations, relational perceptions 
comprehended their succession, 
and their likeness or unlikeness. 

Professor Huxley was disposed 
to think that the primary percep- 
tions or states of consciousness 
caused by first-hand sensation^ 
might very likely be the only ones 
known to beings in the earliest 
stages of animated life. But 
higher up in the scale there was a 
power of reproducing sensations, 
which might be termed ideation. 
How many ideas^ for instance, 
were suggested by the word 
"roseP" He himself was wont 
to recall the flower's form, colour, 
and even the pricking of his 
finger by the thorn. They would 




memory. Professor Huxley would ' be astonished on trying the ex- 
not discuss whether Hume's ac- ' periment to find how many things 
count of mental phenomena was | mi^ht be suggested by tne word 



an exact or exhaustive one. But 
there could be no doubt as to 
hat that philosopher meant by 
16 terms he employed, and in 
as respect he had a great ad- 
iDtage evermore modem psycho- 
L^'ists. 

It was clear that some account 
ustnow be taken of the muscular 
use, in addition to the five known 
> the ancients, and Professor 
luxley was himself prepared to 



which symbolizes the rose. The 
name called up the thing, and the 
thing the name, by a magic law 
of association which, howevea^ 
difficult to explain, none the ' 
gave a true statement of the 
Professor Huxley then dip 
the theory of our beliefp 
both past and future even 
our remembrances and 
pectations. It was declai 
a fundamental and princ 



•Id relational perceptions to . of psychology that all "b 
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the ancient Citium. A centnr^ 
later, as ie proved by tie cunei- 
form inecriptions, tea liiDgfl of 
CypruB who were tributary to 
A^Byria, seat artificers to aasiat 
in aecoratin); the temples and 
palaces of Nineveh. In Amta, 
KbEtdaata, the residence of one of 
those kings, Sir Henry RawUnson 
finds the Assyrian oriain oi the 
name of a city about which there 
has been of late some discussion. 
The Greeks abbreviated it to 
Ammoohosta, and the Cypriotes 
transmuted it into Famagousta, 
which " haa nothing whatever to 
do with Fama Angnsti, as haa 
been sometimes supposed." 

Savings and Savrnga-Banks.— 
Professor Leone Levi had pre- 
pared a most interesting paper 
OQ "The Savings of the People 
as evidenced by the Eetnms of 
Trustees of Post Office Savings- 
Banks." He remarks that in his 
last report to Kr. Boas, M.F., 
on the earnings of the labouriug 
classes, including laboarera and 
artisans, {aee p. 160) he estimated' 
their total amount in 1878 at 
about £422,000,000, of which 
£350,000,000 WBB in cash, and 
£72,000,000 in board, lodging, 
olothiug, and other requisites 
The wages were somewhat highe 
in 1878 than in 1866, though coa 
siderably lower than in 1872 and 
1873, yet the total amount of 
earnings was not greater, in cou 
sequence of the stagnation ii 
tradflk which reduced the nnmbe 
of labourers at work and the 
number of days when they were 
actually earning wages. 

The difference in wages to the 
working men of Hie United 
Kingdom between proBperous and 
bad times was £50,000,000 a 



year, aud it was interesting to 
ascertain how fa.r the labouring 
classes had to learn to sot some- 
thing aside for a rainy day. In 
the three years from 1871 to 1873, 
when wages rose at leaat 20 per 
cent., and in some caaes 40 and 



£70,000,000 per year, or a total 
of £210,000,000 in three years 
than Uie normal amount. 
The cost of living during those 
three years increased, however. 
A rise of wages was not alt gain 
to the working man, for the cost 
of prodnction increased, and 
higher prices had to be paid for 
food, rent, and every enjoyment. 
Thai rise he estimated at 10 per 
cent, therefore £105,000,000 was 
required for the increased coat 
of living in the three years. 
Allowing 5 per cent, more for a 
legitimate increase of the comforts 
of life in times of prosperity, or 
£42,500,000 ID the three years, 
in all £147,500,000, there still 
remained £63,000,000 which 
should have been saved and 
stand now to the credit of the 
labouriug classes in some ' form 

Since 1873 wages had Buffered 
a cousiderable fall, yet even now 
in many occupations the wages 
were hberal, and with the lower 
prices of mauv articles of daily 
consumption there might be room 
for saving something if only a 
sense of economy and |>ri)pe' 
management prevailed iu t' 
honseholds of the workizig jioj 
lation. For at least the li^lf 
the last eight years w;i.<;(ia v 
most Uberio, and afforded ai 
room for saving a hands 
amount. 
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reater prominence. The silvery 
. namentation is done by etching 
.16 pattern, after baking, on the 
arface, and rnbbing an amalgam 



a strictly conventional manner — 
that is to say, symmetrically, and 
without shadows. He maintains 
inviolate the integrity of form 



mercnnr and tin into it. The and harmony of colouring, and 
liarms of the glazed pottery of the perfect unity of purpose and 



jcinde and the Punjab are the 
imp|licity of its shapes, the si)on- 
*^aneity, directness, and propriety 
of its ornamentation, and the 
beauty of its colouring. The first 
thing to be desired in pottery is 
beauty of form. But, for house- 
hold use, pottery must generally 
be glazed, and neither glazing nor 
colouring need detract from its 
dignity or comeliness, while they 
often enhance the delicacy of sur- 
face required for the complete ex- 
position of its gracefulness of con- 
figuration. If any ornamentation 
is applied, it must be skilfully 
subordinated to the form to which 
it is superadded, so as not in any 
way to divert attention from it. 
iN^othing can be in worse taste, 
nor, in an sBsthetic sense, more 
wasteful than to hide a lovely 
form under an excess of foreign 
ornament. In Indian pottery we 
always find the reverent subjec- 
tion of colour and ornamentation 
to form, and it-is in attaining this 
result that the Indian potter has 
shown the true artistic feeling 
and skill of all Indian art manu- 
facturers in his handiwork. The 
correlation of his forms, colours, 
and details of ornamentation is 
perfect, as if his work were rather 
a creation of nature ; and this is 
recognised, even in the most 
homely objects, as the highest 
achievement of art. 

The great secret of his mastery 
is the almost intuitive habit of 
the natives of India of represent- 
ing natural objects in decoration in 



homogeneity of effect of all his 
work. The mystery of his con- 
summate work is a dead tradition 
now; he understands only the 
application of its processes ; but 
not the less must it have been in- 
spired in its origin by the sub^ 
tlest interpretation of nature. The 
potter's art is of the highest 
antiquity in India, and the un- 
glazed water vessels made in every 
Hindoo village are still thrown 
from the wheel in the same an- 
tique forms represented on the 
ancient Buddhistic sculptures and 
pjaintings. Some of this primi- 
tive pottery is identical in cha- 
racter with the vases found in the 
tombs of Etruria, dating from 
about 1000 B.C. The glazed pot- 
tery of Scinde is made princi- 
pally at Hala, and that of the 
Punjab at Lahore, Mooltan, Jang, 
Delhi, and elsewhere. It dates 
from the thirteenth century, and 
was directly influenced by the 
traditions surviving in Persia of 
the ancient civilisations of Nine- 
veh and Babylon. It is found in 
the shape of dishes, plates, and 
water-bottles, jars, bowls, and 
pots of all shapes and sizes, also 
of tiles, finials for the tops of 
domes, pierced windows, and other 
architectural accessories. In form^i 
the bowls and jars and vases xna' 
be classified as eg^-shaped, tr 
ban, melon, and onion-shaped, 
the latter the point rising i 
widening out gracefuUy into 
neck of the vase. 
Dr. Birdwood dwelt at 8 
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sacred and deeply-rooted ties to 
the soil, that rather than re- 
linquish his hold on it he will 
burden himself and his heirs with 
debt for generations ; and gradu- 
ally, under the Hindoo practice of 
inheritance, the holdings become 
so minutely subdivided and over- 
burdened by mortgages that ex- 
tended cultivation and high farm- 
ing are made almost impossible. 
It is a notable fact that while 
machinery should have been so 
readily applied in India to the 
production of textile and other 
manufactures, in which its use is 
injurious, its introduction in agri- 
cultural operations, in which it 
would so incalculably benefit the 
people, has been found impossible. 
It IS quite impossible under the 
land system of the country at 
present. Dr. Birdwood remem- 
bers a steam plough being intro- 
duced with great eclat into the 
Bombay Presidency. It was led in 
procession into the field, wreathed 
m roses, and all who went to see 
it were wreathed with roses and 
sprinkled with attar. But it was 
found impossible utterly to make 
any use oi it. It was introduced 
into a fixed crystallised sacro- 
economic system, in which it had 
no place, unless as a new divinity, 
and a new divinity and an idol it 
was made. It was put away 
into the village temple, and there, 
after a time, its ^eat steel share 
was bedaubed red, and worshipped 
as a god. 

As a mere question of accounts 
there can be no doubt of the 
solvency of India, but owing to 
the restricted and imperfect culti- 
vation of its soil, it is incapable of 
supporting the great cost of good 
government in modem tij^es 



with the elasticity and buoyancy 
which would at once result from 
the proper development of its 
really inexhaustible agricultural 
resources. The country grows 
rich tbo slowly, and the aemands 
of a scientific government increase 
on it too rapidly, and the reason 
of it undoubtedly consists in the 
Indian form of peasant proprietor- 
ship. Then again, under this 
system, as it has been elaborated 
in India, there is a great loss 
personal and national energy. 
The whole community is provided 
for ; every man in it has his 
ordered place and provision. 
There is no stimulus to indi- 
vidual exertion, and the mass of 
the people are only too well 
contented to go on for ever in 
the same old-fashioned and con- 
servative ways as their fathers 
from time immemorial before 
them. Bi^t to the ryotwaree 
tenure we owe all the primitive 
arts of India, and when it becomes 
disorganized and perishesi, they 
too will sink and pass away for 
ever. It created the conditions 
of society, so picturesque in its 
outward aspects, so simple and 
fascinating in its inner life, in 
which the arts of India originated, 
and on the permanence of which 
their preservation depends. The 
art of the glazed pottery of Scinde 
and the Punjab is probably not 
older than the time of Chingiz 
Khan. In all the Imperial Mogol 
cities of India where it is pra/ 
tised, especially in Lahore e 
Delhi, the tradition is that it 
introduced from China, thro 
Persia,by the Mongols,througT 
influence of Tamerlane's Oh 
wife, and it is stated by indi 
dent European authorities 
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^. instmc- 
is to their 
\\\e spaces 
*■ of receipt. 
October 1st, 
Alexandria on 
re on Novem- 
tr sent off the 
grief between 
okohama, only 
d fi^e letters 
ohama on No- 
Starting again 
heir travels, the 
rs arrived at San 
p iJecember 12th, at 
1 the 21st, and got 
'-•>n in safety by the 
iJecember 31st. The 
loss does not rest 
•itish postal system, 
•' authorities between 
nd Yokohama. 

am Fairbairo, Bart., 

le frontispiece of the 

Lime of the " Year Book 

represents a statue 

Manchester Town Hall 

lO last few months in me- 

this eminent mechanical 

Sir William Fairbaim, 

d about five years ago, was 

esteemed in Mancnester, 

hroughout the manufactur- 

astrict of Lancashire and the 

^t Eiding, as well for his per- 

character as for his valuable 

fie and practical achieve- 

which contributed to aug- 

le industrial wealth of a 

rnmunity. The statue is 

!e, 7fb. high; and the 

. Mr. Edwud Gleflowski, 

)n Street, has succeeded 

y well in representing the 

ire, and habitual attitude 

William Fairbaim, with 

acteristic air of intent and 



profound meditation. Sir William, 
who was a native of Kelso, on the 
Tweed, and was born in 1789, was 
one of the first mechanicians to 
employ iron as the material of 
ship-building, and in the con- 
struction of bridges. He studied 
the properties and uses of that 
metal, especially its strength in 
resisting tension, with the greatest 
assiduity through a prolonged se- 
ries of experimental researches 
and exact calculations. To the 
improvement and greater safety 
of steam-boilers, used in the manu- 
facturing districts, his labours 
contributed in no slight degree. 
He was one of the founders of the 
British Association for the ad- 
vancement of Science, and a Pre- 
sident of that Association, a Fel- 
low of the Eoyal Society, and 
author of several treatises upon 
the iron manufacture, engineer- 
ing, and other subjects. He was 
created a Baronet in 1869, which 
title is now borne by Sir Thomas 
Fairbaim, his eldest son, a Com- 
missioner of the Great Exhibition 
in 1851 and 1862. 
Natural Daylight for Dark 

Booms* — Not a few in every large 
community have to endure the dis- 
comfort, and ill health arising from 
dimly-lighted apartments. , The 
dayhght may be obstructed and 
impeded owin^ to the bad cour 
struction of buildings, or the small 
dimensions of windows, or the 
proximitv of opposite walls, *« 
some otner local cause. A^ 
events, the rooms are darl 
the occupants are sure to 
ere long, even though gift 
the strongest constitutio 
H^ht the ^as, as a way on 
difficulty, IS but to pass £ 
danger to another, for to 
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present year 

Wy well" We 

from other 

Ls a moisture- 

tliat even if its 

Lave sometimes 

I, it certainly is 

ig for odd corners 

ich most English 

Shrive. 

laces. — The names 
towns, and villages 
States reveal great 
ivention. A town's 
^e any real appro- 
should have a local 
if possible ; or, if 
practicable, a name 
rpetuates some incident 
with the early history 
jion is a good substitute, 
lation in too common use 
French ville, Nothing 
loor and mean in nomen- 
h can be found in the gazet- 
Dhan this everlasting ville. 
loints of the compass more 
tally take a lead in distin- 
iiing an offshoot from an 
town. Massachusetts has 
pended on the points of the 
jpass more than 200 of her 
^vns. There are in the whole 
juntry no less than 650 towns 
nd cities which have west for a 
^^refix. There are more than 600 
norths of various combinations, 
)rthfield coming out strong in 
list. In North Carolina, 
the word south is very 
one community, as if in 
•v of finding a title not 
y in use, have called their 
-^outh Toe. There ought to 
North Toe, or, at least, a 
'?, but there is not. In 
Carolina there is a town 
Why Not? and there is 



another in Mississippi. Before 
Americans took to the points of 
the compass they had exhausted 
the word " New.^* There are 625 
towns in the United States beai*- 
ing that pre^x, many of these 
being in affectionate remembrance 
of English ancestral homes. 
Among the odd names, Penn- 
sylvania gives us the novelty of 
congruity, and Virginia furnishes 
the euphonious title of Nance's 
Shop, in the county known by 
the singular name of Charles 
City. In Perry County, Ken- 
tucky, we find the nice name 6f 
Cut Shins, and North Carolina 
gives the town of Democrat. 
Appropriately enough, it is in 
Buncombe County that we find 
this charming name. North 
Carolina, which has a monopoly 
of odd names, is proud to own 
the post-office of Mutual Love. 
In Sampson County, same State, 
is situated the cheerful commu- 
nity of Dismal. Some settlers, 
in Smith County, Tennessee, con- 
fessed their trials in searching 
for an appropriate name for their 
place by calling it Difficult. 
Georgia has a Dirt Town, and 
North Carolina rejoices in a Tar 
Heel. In the wilderness of fool- 
ish and unmeaning names of our 
towns we find eight Alphas, and 
we conclude by noting that there, 
are precisely the same number of 
Omegas. — New York Times, 

Oa Natality in France and 

Germany. - In a recent interest- 
ing paper on this subject, M. Ber 
tillon comments on tno fa'^t thr 
all the efforts of the Frencli ag 
cultural population, the tbril 
hovrgeoisiet is applied to f oTa\i 
and amassing capital. Germai 
on the other hand, seems to hi 
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ooveries and advances whicli ap- 
peal to the seeker of knowledge' 
for its own sake, whether as 
developing principles, suggesting 
new fields oi research, or awaken- 1 
ing attention to hitherto unseen, ' 
or unrecognised, or unexplained 
phenomena of nature. 

In the foremost rank as regards 
the magnitude of the undertakings 
and the combinatious of means 
to carry them out was mentioned 
the Transit of Yenus Expedition, 
with which, Sir Joseph held, no- 
thing in the history of physical 
science could compare. The value, 
he said, of the solar parallax could 
not be ascertained until the results 
of all the expeditions were taken 
into account, when it would have 
an international claim to accept- 
ance ; but he had received a com- 
munication from the Astronomer- 
Royal which stated that the range 
appeared to be between 92,044,000 
and 92,770,000 miles. 

After a reference to Janseen's 
photographs of the sun and Lock- 
yer's discovery of carbon and oxy- 
gen in the sun, and his announced 
observations (to which we have re- 
ferred elsewhere) on the spectro- 
scope studies which have led him 
to believe in the indication of the 
breaking up of the molecules of 
bodies hitherto regarded as ele- 
mentary^, there were noticed in 
succession the investigations of 
electrical discharges by Miiller, 
De la Bue, and Spottiswoode, and 
Tyndall's experiments on the 
acoustic properties of the atmos- 
phere. 

The essay of Count Gaston de 
Saporta, on L*Ancienne Y6g4ta- 
tion Polaire, was then referred to 
at some length, attention being 
especially drawn to the way in 



which the Count suggests a 
solution of the difficulty which 
has always presented itself — ^how 
to account for sufficient light 
within the Arctic regions for the 
rich flora which from fossil evi- 
dence it is known formerly 
flourished there. Saporta takes 
his facts from the works of Heer, 
though he differs from him in 
his mferences. Buffi)n, in his 
"Epoques de la Nature," had 
argued that the cooling of the 
globe having been a gradual pro- 
cess, the Polar regions must have 
been the first in which the heat 
was sufficiently moderate for life 
to have appeared upon it. Start- 
ing from this thesis, Saporta 
assumes that the termination of 
the azoic period coincided with a 
cooling of the water to the point 
at which the coagulation of albu- 
men does not occur, and that then 
organic life appeared, not in con- 
tact with the atmosphere, but in 
the water itself. Not only does 
he regard life as originating, if not 
at the North Pole, at least near 
to it, but he holds that for a long 
period life was active and repro- 
ductive only there. Passing from 
speculations regarding the initial 
conditions of terrestrial life, the 
question, the president said, pre- 
sented itself with regard to the 
carboniferous and later floras, 
how could plants have flourished 
in such latitudes if summers were 
of months and winters of simi^ 
lengths as now? Saporta i 
gested that besides the effec^ 
probable fogs due to sout 
warm oceanic currents, the 
light was, perhaps, not distri 
over the globe as it now i 
was far more diffusive, the 
body not having arrived 
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J a with admirable clearneBS and 
lliancy. These new spectro- 
)pes have been conatrncted for 

^ . ThoUon by the able optician 

• . Laarent. 

Artificial Manures.— Professor 
Ville of Paris has published a 
^ok on Artificial Manures and 
neir application to agriculture, 
/hich has been translated into 
jnglish by Mr. Crookes, F.R.S. 
a it he discusses theory and 
a-actice, the composition, growth, 
^atrition,and cultivation ofplants, 
.le assimilation of carbon, oxygen, 
.ydrogen, and nitrogen, the func- 
lon of mineral matter in plant 
reduction, the comparative cost of 
.trm-yard and chemical manure, 
lie importance of the waste parts 
f crops as fertilisers, and other 
opics, including tables for calcu- 
lating the exhaustion of the soil 
ind regulating the feeding of live- 
tock. In the chapter headed 
*' Agricultural Industry," Pro- 
fessor Yille shows how to cultivate 
beet-root and carry on a distillery 
at a profit. " To consume beet- 
oot," he says, " to export alcohol, 
id to provide pulp for live-stock, 
distillery is equal to an increase 
~ meadow land, since it procures 
increase of food for the ani- 
luls. On the other hand, the 
dustrial product that we export 
alcohol, and this exportation 
111 not in any way lessen the 
rtility of the soil. Bain water 
1 the carbonic acid contained 
the air cover all the cost, and 
vide all the raw material; 
alcohol contains nothing but 
.)on, hydrogen, and oxygen, 
.•tical farming confirms the 
that distilleries contribute to 
amelioration of the soil, and 
uce explains why." 



Professor Ville thinks that 
English farmers should manufac- 
ture chemical manures for them- 
selves, instead of paying unreason- 
ably high prices, as at present. 
He gives an example: a certain 
manure, largely used, is sold at 
twelve shillings the hundred- 
weight. It contains phosphoric 
acid soluble and insuluble, and 
nitrogen in the form of ammonic 
sulphate, the cost of which 
amounts to six shillings and four- 
pence-halfpenny. And besides 
the saving in expense, there is 
the certainty that the article is 
genuine. " Calcic superphos- 
phate," says Professor Ville, " is 
rather more difficult to manufac- 
ture, on account of the necessity 
of procuring the sulphuric acid. 
But when a co-operative associa- 
tion has secured the services of a 
practical chemist, this difficulty 
vanishes, and the result is weU 
worth the trouble. The farmer 
will for twopence three-farthings 
per pound obtain a soluble phos- 
phoric acid, for which manufac- 
turers have been charging him 
about sixpence." 

Savage and Civilised Nations. 

— At the meeting of the Anthro- 
pological Institute early in 1879, 
apaper by professor Daniel Wilson, 
of Toronto, was read on " Some 
American Illustrations of the 



Evolution of New Varieties of 
Men," in which the author con- 
troverted the prevalent opini 
that the contact with more cr 
ised races is necessarily fat? 
savage tribes, and brought 
ward many facts in support < 
position. He owned, hov 
that it is only by the gr 
adoption of the usages of 
sation, and by amalgamatioi 
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. very exten- 
erature is ^ 
Not a few 
J of this litera- 
ritten down; 
f them terms 
jnger appear to 
X language, and 
f which are, in 
not fully under* 
no donbt that 
lem with literary 
. great antiquity, 
to the present gene- 
somewhat similar 
that in which the 
.ms reached the age 
jUS. But European 
is gaining ground 
natives, and within a 
the opportunities for 
South African folk lore 
' not altogether lost, at 
less frequent than they 
. This would be a ^eat 
• the science of man, par- 
y as there is much which 
optionally primitive in the 
iges and ideas of the South 
in aboriginal races. There 
lot a few missionaries and 
Europeans in South Africa 
ample opportunities for 
^ South African folk- 
ime of these, however, 
ware of the importance 
lections, and those who 
be greatly encouraged 
k of making them u. a 
r their speedy publica- 
■1. In the hope of con- 
lowards the collection 
African traditionary 
a Folk Lore Society is 
of formation at Cape 
lich already includes 
in distant parts of 
:'ica. The publication 



of a small periodical every second 
month is also proposed by the 
society. 

Tatooing. Extraordinary.- At 

the Skating Theatre in Paris, 
there was, early in 1879, exhibited 
an individual of Albanian origin, 
tatooed in an extraordinary fash- 
ion by savages who took him 
prisoner. From the commence- 
ment of his hsix to the soles of 
his feet, the colour of skin is 
almost complety masked by the 
slaty-blue tatoomg. It is esti- 
mated that seven million prick- 
ings must have been made bh 
order to force the colouring matter 
into the skin. A large number 
of animals are represented, com- 
prising even a dodo or some such 
bird. It is a curious psychical 
fact that this man, who presents 
himself almost entirely naked, 
appears to be clothed, and gives 
very much less the idea of nudity 
than the skin*tight dress of the 
dancers who make their appear- 
ance at the same time. A similar 
fact has been remarked in Japan 
by Europeans ; the young 
domestics who do not wear any 
clothing, are literally clad by 
tatooing of their skin, so as not 
to offend the modesty of the most 
delicate. 

Califomian Salmon for British 

Waters. ~ With reference to 
this subject. Sir Bose Price, in 
an article in the Fishing Gazette^ 
says: — "The question of intrc 
ducing Californiau salmon ir 
British waters is one of consic^ 
able importance to all interes 
in salmon fisheries, whether 
net or rod; and, as within 
last few months I have xxo' 
the arrival in Europe of a 
siderable quantity of Califoi 
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The beds of the rivers were nearly 
all luglier tbon the Eurronnding 
oonntrj, varying from a few feet 
to 40 feet, or more. Iq soioe 
instances the railway had been 
taken under the rivers by tnn- 
nellinfT, and an eiample of this 
was nveii. Aa a mle, honever, 
the nvera were bridged over, and 
approached by steep gradients, 
and high embank menta. In the 
fntnre development of railway 
wort in Japan, two essential 
points were neoeasary — greater 
economy of construction, and 
the introd action of English 
capital and enterprise. These 
conid be obtained it the principle 
of snrfftce lines were adopted, 
and the natnral jealonsy of the 
Oovemtaeat of foreign inter- 
ference were removed. 

Diamonds in China.— M. Fan- 
T«I, who has lately been investi- 
gating the mineral wealth of the 
district of Shantung, gives some 
interesting partionlars concerning 
the existence of small diamonds, 
and the method of collecting 
*"" L adopted by the natives, 
stones are mostly very 
jte, varying in size from a 
it seed to a pin's head ; though 
ipnally larger ones are met 
" recently as large as 
tgbt toCheefooand 
I there. The 
' for collecting the 
I veiy cnrions. "Men 
"" shoes on walk 

s of the valleys 
the diamond 
itangliDg.Eome 
^f Tichow-foo, 
are ragged 
e the straw 
^The shoes are 
jat nnmbers 




and burnt, the diamonds being 
searched for in the ashes. As is 
the case with amethysts and rock 
crystal in the Lao-Shan, the 
priests in the temples in the 
Chinkangling are the principal 
dealers in these small diamonds. 
From them they are bonght by 
glaziers at the large fairs held 
every year at Chnchow, Laichow- 
foo, and Hwacg-hBien. They are 
not to be found in shops and 
are packed in quills. 

The Science of Natural Phi- 
loBophy, — At the opening of the 
winter session of 1878-9 ofthe tJni- 
veraity of Edinbnrgh, Professor 
Tait dehvered an introductory 
lecture to the natural philosophy 
class, of which the following is 
an abstract. At the commence- 
ment, Professor Tait said he might 
be asked what right he had to 
suppose that natural philosophy 
was a science at all. In re- 

Ely, he eabmitted that it had 
een found by experience and 
trial that dead matter was snV 
iect to certain definite laws. We 
had to find them ont, and we 
tried to do so by experiment. 
These experiments, however, were 
not necessarily small, or confined 
to the laboratory. The planets 
were jnst, as it were, one large 
experiment, which we could study, 
and deduce from them the laws 
of their motion and of motion , 

generally. Neit to eiperimer'* T( 

we required for the proper 
vance of natural philosophy 
rate language to eij^ress f 
suits of experiments. Som 
which were engrained in ' 
goage were very bad, bn' 
could not get rid of them, 
plan was to give them a 
meaning, and keep thet 
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got their knowledge only by their 
senses. Natnral philosophers as- 
sume that matter had external 
existence from certain of its pro- 
perties. Of the phenomena which 
it thrust continnally on their ob- 
serTation, that of time was forced 
upon their notice by the fact of a 
succession of events. But to find 
out its nature was utterly beyond 
the power of any human being. 
They could measure it if they 
could get some phenomenon which 
could be repeated and repeated 
indefinitely, always in exactly the 
same way, and under exactly the 
same circumstances. This was 
what tbey really did. A pendu- 
lum measured out a succession of 
equal intervals of time. In it 
they had a means of doling out 
time in equal successive intervals, 
and these they defined as equal 
intervals, because precisely the 
same phenomena took place in 
these mtervaJs. 

The Milk of the Cow Tree.— 
Alexander Humboldt remarks that 
among the many very wonderful 
natural phenomena which he had, 
during ms extensive travels, wit- 
nessed, none impressed him in a 
more wonderful decree than the 
sight of a tree yielding an abund- 
ant supply of milk, the properties 
of wliicn seemed to be the same as 
the milk of a cow. The adult 
Indians would go each morning 
with their slaves from the village 
or station on the slope of the 
monntain chain bordering on 
Venezuela, where Humboldt was 
stopping, to a forest where they 
grew, and, making some deep in- 
cisions into the trees, in less than 
two hoxirs their vessels, placed 
under these incisions would be 
full. All present would then par- 



take of the milk, on which the 
slaves grew fat, and a quantity 
would be carried home to be given 
to the children, and to be mixed 
with cassava and maize. The tree 
itself attains a height of from 45 
to 60 feet; has long, alternate 
leaves, and was described T>y 
Linden as Brosimuin galactoden- 
cl/r&n. The milk which flows from 
any wound made in the trunk is 
white and somewhat viscid ; the 
flavour is very agreeable. Some 
time ago, on the occasion of M. 
Boussingault going to South 
America, Humboldt requested 
him to take every opportunity of 
investigating this subject. At 
Maracay the tree was first met 
with, and for more than a month 
its excellent qualities were daily 
tested in connection with coffee 
and chocolate ; but there was no 
opportunity for a chemical analy- 
sis. Nor does such appear to 
have occurred till the other day, 
when, amid the many curious 
things exhibited by the Venezue- 
lan Government at the Paris 
Exhibition, there happened to be 
several flasks of this milk, and 
after a long period M. Boussin- 
gault has been enabled to com- 
plete his analysis of this sub- 
stance, which is unique in the 
vegetable world. In a memoir 
laid before the Academy of France 
he gives a detailed analysis, and 
concludes by stating that this 
vegetable milk most certainly ap- 
proaches in its composition to 
the milk of the cow ; it contair 
not only fatty matter, but a^ 
sugar, caseine, and phospha^ 
But the relative proportion 
these substances is greatly 
favour of the vegetable milk, 
brings it up to the richnesi 
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\j labourer often earns much 

than the nominal rates, 

a the indolent and unskilled, 

s considerably less.' There is 

h difference, moreover, in the 

^ 1 amount of income in the 

* ' when trade is slack, from the 

l~ er nomber of days when 

I ?es are actually earned, thoueh 

* rate may remain untouched. 

' The following are some speci- 

Qs of the wa^es returned to 

. and upon which my calcula- 

us are based, making allow- 

ces for lower wages in country 

tricts:— Seamen, 65«. to 90«. 

r month, pltM food and berth. 

inters — actual earnings in a 

»ading house for the year 1877-8 

-Compositors, £103 ; readers, 

138 ; pressmen, £84. Lithogra- 

hers — artists, £3 to £4; writers, 

S3 to £4; journeymen printers, 

c/2 to £4 per week. Bookbinders 

— time workers, 32«. to 40«. per 

lyeek ; piece workers, 38«. to 76«. 

Philosophical instrument makers, 

7d, to 9(2. per hour; when on 

dme work, £3 38. per week. 

VCachine makers — fitters, 388. ; 

>laners, dSs. ; smiths, 368, to 428.; 

ivetters, 338.; platers, 428.; 

omers, 328. to 358.; pattern 

lakers, 348. to 388. ; planers and 

hotters, 188. to 288. Carriages — 

ody makers, 388. to 408.; carriage 

takers, 368. to' 388.; wheelers, 328. 

> 34#. ; trimmers, 348. to 408. 

uilders (London) — carpenters, 

Asons, bricklayers, joiners, 9(2. 



^ A house in Birmingham ftuniglied me 
th an abBtraot of wages earned in the 
: months firom Joly 1, 1877, to Deoem- 
r 1, 1877. -when they were in ftill work, 
follows : — Moulder, average pav, ro- 
ved JS2 8». Ad. ; ordinary pay, £1 16t. ; 
er« £2 16«. lOd, and £1 10*. { ditto, 
3». and £1 14». ; engine-man, £2 11*. 6d, 
1 i^l 89. J labourer, £1 fit. 6d. and £1. 



per hour for 52} hours, 398. 4ii.; 
plumbers, 398. 2d. ; labourers, 6d. 
per hour, 268. Sd, Cabinetmakers 
— average hands, 388. ; best hands, 
458. ; chair makers, average, 358.; 
best, 408.; mattress makers, 308. 
and 408.; French polishers, 288. 
and 338.; carvers, 348. Cotton 
manufacture — minders, 278. 6d. to 
328. ; piecers, 258. ; cardroom 
women, 108. 6d. to 128.; men, 2l8. 
8(2. to 228. 6d. Jute manufacture 
(Dundee) — ^preparing women, 88. 
to 98. 6d, ; spinners, 88. 6d, to ll8.; 
reelers, 98. to 11 8. 6d, Boots and 
shoes (Stafford) — clickers, 258. to 
308. ; .fitters, 2l8. to 288.; machin- 
ists, women, 108. to 18s. Seam- 
stress and dressmakers — machin- 
ists, 188. ; women, 168. to 188. ; 
girls, 108. to 128. Bakers — fore- 
men, 308. ; second hand, 268. ; 
phM bread avd lodging. Sugar 
refining — ^general hands, 48. 3d. to 
48. 10a. ; pan-men, 68. Sd. to 88. 
2d. ; figure men, 58. to 58. 10(2. ; 
piece work — wet char, 78. Id. to 
78. 2d. ; dry char, 68. Id. Brewers 
— racking room, 208. ; hopping, 
208.; gramers, 2l8.; labourers 188. 
Gold and silver chasers — first 
class, £4 to £5 ; ordinary, £2 to 
£3. Silversmiths — ^first class, £2 
108. to £3; ordinary, 388. to 428. 
Mining and agricultural wages 
vary considerably, 138. to 208. 
Iron workers — roller firemen, 308. 
to 508.; assistants, 208. to 308.; 
hot bar drawers, 128. 6d. to 258.; 
puddle bar weighers, 248. to 308.; 
furnace men, 358. to 508. 

'* The wages, it will be seen, <^ 
in most cases good ; but I l 
taken lower rates for my averr 
seldom, indeed, assuming 
338. and 358. a week in the : 
skilled arts. Upon afuU cal< 
tioQ of all the high-paid and 
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'' Allowing for a loss of wages 
in these industries (tbougli in 
many branches included within 
these divisions, as you will see in 
the details, no depression exists) 
to the extent of two months ad- 
ditional, equal to one-sixth of the 
yearly income, amounting in all 
to about £30,000,000, the earn- 
ings of the labouring classes will 



be reduced to £422,700,000, an 
amount almost equal to that of 
1866, divided, however, among a 
much larger number of labourers. 
"The average wages repre- 
sented by the total amount of 
earnings, divided among the 
respective number of earners, 
shows some increase as compared 
with 1866, as follows : — 



Ken. 



"Women. 



1866 
1878 



InoreaBe per cent.. 



TTnder 20 

Per week. 

«. d, 

7 6 

8 

6| 



"You will see that women's 
wages have advanced more in 
proportion than men's wages. 
This is especially the case among 
domestic servants and dress- 
makers. 

" Taken separately, the ayeraffe 
wages are not high; yet if the 
total amount earned be divided 
among the 4,800,000 families 
(each of 5 represented in the 
24, 000,000), the amount per family 
is £94, without the deduction for 
the depression of trade, and £88 
with that reduction-^viz., 36s. in 
the first case or 33s. in the latter 
— an ample allowance for com- 
fortable livinff, having regard 
^specially to uie present cheap- 
ness of almost every article of 
food and dress as well as coal. 

" Within the last 12 years our 
labonring classes have hadoppor- 
tnnies of setting aside a consider- 
able amount, and there ought to 
be no reason for the excessive 
listress complained of at this 
noment. A certain amount has 
[oabtless been saved by the 
hrifty and careful, as witnessed 



20 and 
upwards. 
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by the larger amount held by 
the savings-banks, friendly, and 
building societies,* a large portion 
of which belongs to the working 
classes. But a considerable pro- 
portion of the extra amount 
earned, especially from 1871 to 
1873, has been spent in main- 
taining a standard of comfort 
higher, probably, than a labouring 

* Tlie amonnt held by the savings- 
hanks in 1866 and 1877 was as follows :— 

1866. 1877. 

Trustee Sayings- 
Bank £36,882.000.. 44.239,000 

Post Office Sayings- 
Bank 8,121,000.. 28,741,000 



Increase 



£44,603,000. .72,980,000 
28,477,000. 



The amonnts held by friendly societies 
in 1865 was £5,362,000, and in 1874, 
£9,038,000— increase, £3,676,000. Total of 
both sayings-banks and friendly societies, 
in ten years £32,113,000, or an ayerage of 
£3,200,000 per annum. 

On the 3l8t of December, 1877, the lia- 
bilities of building societies, in whio~ 
working classes haye largely inye*"' 
the holders of subscription or inr 
shares, of completed or realize' 
and of preferential shares to d 
and also for unappropriated pi 
—in England and Wales, £1 
Scotland, £1,126,000; and Irelan 
—total, £26,720,000, 
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XIII.— THE BRITISH ASSOCIATION. 

PRESIDENT'S ADDRESS. 

'Hvertd by Professor G. J. Allman, M.D,, LL.D.^ F.R,S.S,L, and F., 
M.RLA,, Fres, L. S., at Sheffield, an the 20th of August, 187a. 



It is no easy thing to find ma- ' 
rial suited to an occasion like 
16 present. For on the one 
and there is risk that a presi- 
dential address maybe too special 
-or an audience necessarily large 
md general, while on the other 
hand it may treat too much of 
generalities to take hold of the 
sympathies and command the 
attention of the hearers. 

It may be supposed that my 
subject should have been sug- 
gested by the great manufacturing 
industries of the town which has 
brought us together; but I felt 
convinced that a worker in only 
the biological sciences could not 
do justice to the workers in bo 
very different a field. 

I am not, therefore, goinc^ to 
discourse to you of any of those 
great industries which make civi- 
lized society what it is — of those 
practical applications of scien- 
tific truth which within the last 
lialf century have become de- 
veloped with such marvellous ra- 
pidity, and which have already 
Decome interwoven with our every- 
day life, as the warp of the weaver 
is interwoven with the woof. 
SQch subjects must be left to 
other occupiers of this chair, from 
whom they may receive that 
7 astice which I could not pretend 



to give them ; and I believe I 
shall act most wisely by keeping 
to a field with which my own 
studies have been more directly 
connected. 

I know that there are many 
here present from whom I have 
no right to expect that previous 
knowledge which would justify 
me in dispensing with such an 
amount of elementary treatment 
as can alone bring my subject in- 
telligibly before them, and my 
fellow members of the British 
Association who have the ad- ' 
vantage of being no novices in 
that department of biology, with 
which I propose to occupy you, 
will pardon me if I address my- 
self mainly to those for whom tne 
field of research on which we are 
about to enter has now been 
opened for the first time. 

I have chosen, then,1 as the 
matter of my address to you to- 
night, a subject in whose study 
there has during the last few 
years prevailed an unwonted 
amount of activity, resulting in 
the discovery of many remarl 
facts, and the justificatr 
many significant general? 
I propose, in short, to g 
in as untechnical a form 
sible, some account of t 
generalised expression ( 
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. e watch it beneath the 

jje, movements are set up 

. aves traverse its surface, 

/ be seen to flow away in 

, either broad and attain- 

a slight distance from the 

a ass, or else stretching 

"it from their source, as 

liquid threads, which may 

ic simple, or may divide 

anches^ each following its 

'idependent course ; or the 

id may flow one into the 

as streamlets would flow 

rivulets and rivulets into 

, and this not only where 

xy would cari^ them, but in 

ection diametrically opposed 

gravitation; now we see it 

ading itself out on all sides 

> a thin liquid stratum, and 

I a drawing itself together 

iiin the narrow limits which 

i at flrst confined it, and all 

.s without any obvious impulse 

au without which would send 

o ripples over its surface or set 

.e streams flowing from its 

.argin. Though it is certain 

.j.at all these phenomena are in 

jsponse to some stimulus exerted 

,1 it by the outer world, they 

.re such as we never meet with 

JL a simply physical fluid — they 

iire spontaneous movements re- 

oulting from its proper irritability, 

Troni its essential constitution as 

living matter. 

Examine it closer, bring to 
bear on it the highest powers of 
your microscope — you will pro- 
bably And disseminated through 
it countless multitudes of exceed- 
ingly minute granules ; but you 
may aJsoflnd it absolutely homo- 
geneous, and, whether containing 
fannies or not, it is certain that 
yon will find nothing to which the 



term organiacUion can be applied. 
You have before you a glairy, 
tenacious fluid, which, if not ab- 
solutely homogeneous, is yet to- 
tally destitute of structure. 

And yet, no one who contem- 
plates this spontaneously moving 
matter can deny that it is alive. 
Liquid as it is, it is a living 
liquid; organless and structure- 
less as it is, it manifests the essen- 
tial phenomena of life. 

The picture which I have thus 
endeavoured to trace for you in a 
few leading outlines is that of 
protoplasm in its most generalised 
aspect. Such generalisations, 
however, are in themselves un- 
able to satisfy the conditions 
demanded by an exact scientific 
inquiry, and I propose now, 
before passing to the farther 
consideration of the place and 
purport of protoplasm in nature, 
to bring before you some definite 
examples of protoplasm, such as 
are actually met with in the 
organic world. 

A quantity of a peculiar slimy 
matter was dredged in the Korth 
Atlantic by the naturalists of the 
exploring ship Porcupi/ne from a 
depth of from 6,000 to 25,000 
feet. It is described as exhibit- 
ing, when examined on the spot, 
spontaneous movements, and as 
being obviously endowed with 
life. Specimens of this, pre- 
served in spirits, were examined 
by Professor Huxley, and de- 
clared by him to consist of 
protoplasm, vast masses of whic]^^ 
must thus in a living stat' 
tend over wide areas c 
bottom. To this wonderfi 
Huxley gave the name of 
hius Haeckelii, 

Bathybius has since b< 
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sition or definite form, are 

iiinently characteristic of proto- 

asm in some of its simplest con- 

'tions. Thej have been termed 

' Pseudopodia," and will fre- 

Tiently come before you in what 

I have yet to say. 

To the little protoplasmic Inmps 
thus constituted, Haeckel has 
?iyen the name of Protamcsba 
primitwa. They may be com- 
pared to minute detached pieces 
of Bathybius. He has seen them 
multiplying themseWes by spon- 
taneous division into two pieces, 
which, on becoming independent, 
increase in size and acquire all 
the characters of the parent. 

Several other beings as simple 
as ProtamoBha have been described 
hj various observers, and espe- 
cially by Haeckel, who brings the 
whole together into a gronp to 
which he gives the name of 
MoNEEA, suggested by the ex- 
treme simplicity of the beings in- 
cluded in it. 

But we must now pass to a 
stage a little higher in the de- 
velopment of protoplasmic beings. 
Widely distributed in the fresh 
knd salt waters of Britain, and 
probably of almost all parts of 
world, are small particles of 
rotoplasm closely resembling the 
\Vota7n€eba just described. Like 
they have no definite shape, 
id are perpetually changing 
■»ir form, turowing out and 
iwing in thick lobes andfinger- 
^ pseudopodia, in which their 
y seems to flow away over the 
I of the microscope. Tbey are 
longer, however, the homo- 
ous particle of protoplasm 
h forms the body of Prota- 
Towards the centre a 



I. 



1 globular mass of firmer 



protoplasm has become di£feren- 
tiated t)ff from the remainder, and 
forms what is known as a nucleus, 
while the protoplasm forming the 
extreme outer boundary differs 
slightly from the rest, being more 
transparent, destitute of granules^ 
and apparently somewhat firmer 
than the interior. We may also 
notice that at one spot a clear 
spherical space has made its ap- 
pearance, but that while we watch 
it has suddenly contracted and 
vanished, and after a few seconds 
has begun to dilate so as again to 
come into view, once more to dis- 
appear, then again to return, and 
all this in regular rhythmical 
sequence. This, little rhythmi- 
cally pulsating cavity is called 
the "contractile vacuole." It is 
of very frequent occurrence among 
those beings which lie low down 
in the scale of life. 

We have now before us a being 
which has arrested the attention 
of naturalists almost from the 
commencement of microscopical 
observation. It is the famous 
Amoeba, for which ponds and 
pools and gutters on the house 
roof have ror the last 200 years 
been ransacked by the micro- 
scopiet, who has many a time 
stood in amazement at the un- 
definable form and Protean 
changes of this particle of living 
matter. It is only the science of 
our own days, however, which has 
revealed its biolo^cal importance, 
and shown that in this little soft 
nucleated particle we have a body 
whose significance for the 
phology and physiology c 
Deings cannot be over e 
for in Amoeba we have t 
tial characters of a cell, 
phological unit of orgi 
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naeha a 

ag beings 

i.t cannot 

X* grow by 
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Amaha must multiply itself, and 
so after attaining a certain size 
its nucleus divides into two halves, 
and then the surrounding pro- 
toplasm becomes similarly cleft, 
each half retaining one half of the 
original nucleus. The two new 
nucleated masses which thus arise 
now lead an independent life, as- 
similate nutriment, and attain the 
size and characters of the parent. 

We have just seen that in the 
body of BiB. Amoeba wehavethe type 
of a cell. Now both the fresh waters 
and the sea contain many living 
beings beside Amoeba which never 
pass beyond the condition of a 
simple cell. Many of these, in- 
stead of emitting the broad lobe- 
like pseudopodia of Amoeba, have 
the faculty of sending out lon^ 
thin threads of protoplasm, widen 
they can again retract, and by the 
aid of which they capture their 
prey or move from place to place. 
Simple structureless protoplasm 
as they are, many of them fashion 
for themselves an outer mem- 
branous or calcareous case, often 
of symmetrical form and elaborate 
ornamentation, or construct a 
siliceous skeleton of radiating 
spicula, or crystal clear concentric 
spheres of exquisite symmetry and 
beauty. 

Some move about by the aid of 
a flagellum,or long whip-like pro- 
jection of their bodies, by which 
they lash the surrounding waters, 
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dition of the cortical layer, however, has 
not a general feature of cell protoplasm, 
is certain; it is but a special case of 
stractoral differentiation. Indeed, tito. 
complex Btructore which has been 
teoted in the nucleus and in the surr 
ing cell-protoplasm can scarcely be 
wise regarded than as an expres 
an early differentiation in the sti 
of the cell, and not, as has been 
tained, an ultimate or '* plastidula: 
dition of protoplasm. 
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md withdraw pseudo- 
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But^ more than this, like 
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as nutriment. They may 
with coloured food, which 
nen be seen to have accumu- 
in the interior of their soft 
.^parent protoplasm ; and, in 
e cases, the colourless blood 
cles have actually been 
to devour the more diminu- 
f their companions, the red 

In, there are certain cells 
with peculiar coloured 
'H, and called pigment cells, 
are especially abundant, as 
aents of the skin in fishes, 
ind other low vertebrate, 
•U as many invertebrate, 
s. Under certain stimuli, 
s that of light, or of emo- 
lese pigment cells change 
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pseudopodial prolongations of 
their protoplasm, and assume the 
form of stars or of irregularly lobed 
figures, or again draw themselves 
together into little globular 
masses. To this change of form 
in the pigment cell the rapid 
change of colour so frequently 
noticed in the animals provided 
with them is to be attributed. 

The animal egg, which in its 
young states forms an element in 
the structure of the parent 
organism, possesses in tne re- 
lations now under consider- 
ation a peculiar interest. The 
egg is a true cell, consisting 
essentially of a lump of proto- 
plasm inclosing a nucleus, and 
having a nucleoclus included in 
the interior of the nucleus. While 
still very young it has no constant 
form, and is perpetually chang- 
ing its shape. Indeed, it is often 
impossible to distinguish it from 
an Amoeba ; and it may, like an 
Amoeha, wander from place to 
place by the aid of its pseudopo- 
dial projections. I have shown 
elsewnere^ that the primitive 
egg of the remarkable hydroid 
Myriothela, manifests amoeboid 
motions ; while Haeckel has 
shown^ that in the sponges cer- 
tain ^mce&a-like organisms, which 
are seen wandering about in the 
various canals and cavities of 
their bodies, and had been u^til 
lately regarded as parasites which 
had gained access from vrithout, 
are really the eggs of the sponge ; 
and a similar amoeboid condition 
is presented by the very younpr 
eggs of even the highest ammal 

^ " On the Sfcrncture and Deyelopp 
of MyHothela," Phil. Traiu., vol cl 
1875, p. 652. 

s JenaUehe Zeittehr., 1871. 
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d essential pro- 
.ving celL There 
on each cell or 
some special work 
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and their combined 
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e for every cell in the 
, and result in those 
ind wonderful pheno- 
lich constitute the life 
gher organisms. 
I ve hitherto considered the 
ly as a mass of active 
led protoplasm, either abso- 
naked or partially inclosed 
protective case, which still 
iiits free contact of the pro- 
iasm with the surrounding 
• liani. In very many instances, 
A'cver, the protoplasm becomes 
i fined within resisting walls, 
lich entirely shut it in from all 
(.'ct contact with the medium 
'ch surrounds it. With the 
ut this is almost always so 



after the earliest stages of its 
life. Here the protoplasm of the 
cells is endowed with the faculty 
of secreting over its surface a firm, 
resisting membrane, composed of 
cellulose, a substance destitute of 
nitrogen, thus totally different 
from the contained protoplasm, 
and incapable of manifesting any 
of the phenomena of life. 

Within the waUs of cellulose 
the protoplasm is now closely im- 
prisoned, but we are not on that 
account to suppose that it has 
lost its activity, or has abandoned 
its work as a living being. Though 
it is now no longer in direct con- 
tact with the surrounding medium, 
it is not the less dependent on it, 
and the reaction between the im- 
prisoned protoplasm and the outer 
world is still permitted by the per- 
meability of the surrounding wall 
of cellulose. 

When the protoplasm thus be- 
comes surrounded by a cellulose 
wall it seldom retains the uniform 
arrangement of its parts which is 
often found in the naked cells. 
Minute cavities or vacuoles make 
their appearance in it ; these in- 
crease in size and run one into 
the other, and ma^ finally form 
one large cavity m the centre, 
which becomes filled with a watery 
fluid, known as the cell sap. 
This condition of the cell was first 
observed, and it was it which 
suggested the often inapplicable 
term " cell." By the formation of 
this central sap cavity the sur- 
rounding protoplasm is pushe' 
aside, and pressed against 
cellulose wall, over which i*^ 
extends as a continuous 
The nucleus either continu( 
the centre, enveloped by i 
of protoplasm, which is coi 
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termined. It is pro- 
^ ■■" ■ Mr. Darwin sop^seH, 
p^ ■■ d with the absorption of 
^•"■□eone matter. 
1^' :t there is no eaaeutjal 
between the protoplasm 
plants and that of animala is 
^lie^ed further evident by other- 
:otor phenomena, which we are 
abit of regarding as the^ 
exclusive attribute of animals. 
Many of the more simply or- 
ganised plants give origin to- 
pecnhar cells called spores, which 
separate from the parent^ and,, 
like the seeds of the higher plants, 
are distdned to repeat its form.. 
In many cases these spores aro 
eminently locomotive. They are 
then termed " swarm spores,"" 
and their movements are brought 
:iboat, Hometimea by changes of 
shape, when they move abont 
in the manner of an Amaiia, 
but more frequently by minute 
vibratile cilia, or by more strongly 
developed flagella or whip-like 
projections of their protoplasm. 
These cilia and flagella are ab- 
solutely indistinguishable from 
similar atrnctures widely distr i- 
buted among animals, and 
their vibratory or lashing s' 
npon the surromidiug wa'' 
swtfrm-spores are rapidly 
from place to place. Ii 
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The plajmodiam continnea, like 
tha simple amcabiform bodies of 
ivhich it is composed, to grow by 
the ingestion and assimilation of 
^olid nntriment, which it envelopes 
in its substance ; it throws ont 
riimifying and moscnlating pro- 
cej^es, and finally becomes con- 
vorted into a protoplasmic net- 
work, which in its tnrn gives rise 
to spoie-cases with their contaiaed 
spores, and thus completes the 
cynle of its development. 

Under certain external con- 
iliiions, the Uyxomycetn have 
bi'im observed to pass from, an 
active mobile state into a resting 
i^tate, and tbia may occor both in 
the amcebi form spores and in the 
pliisraodiam. When the plasmo- 
ilium is abont to pass into a 
resting state it n anally withdraws 
its finer branches, and excels snob,^ 
solid ingesta as may be incln^ 
in it. Its motions then grad' 
coase, it breaks np into a r 
tude of polyhedral cells, i 
however, remain oonnectec 
the whole body dries into a 
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nomena of cell diyieioD, and afford 
one more proof of the essential 
nnity of tlie two great organic 
kingdoms. 

Tnere is one form of cell which, 
in its relation to the organic world, 
possesses a significance bejond 
that of every other, namely, the 
egg» As already stated, the egg 
is, wherever it occurs, a typical 
cell, consisting essentially of a 
globule of prctoplaem envelop- 
ing a nucleus (the "germinal 
vesicle"), and with one or more 
nucleoli (the "germinal spots'*) 
in the interior of the nucleus. 
This cell, distinguishable by no 
tangible characters from thou- 
sands of other cells, is neverthe- 
less de&tined to run through a 
definite series of developmental 
changes, which have as their end 
the building up of an organism 
like that to which the egg owes 
its origin. 

It is obvious that such complex 
organisms as thus result — com- 
posed, it may be, of countless 
millions of cells — can be derived 
from the simple egg cell only by a 
process of cell multiplication. The 
birth of new cells derived from the 
primary cell or egg thus lies as 
the basis of embryonic develop- 
ment. It is here that the phe- 
nomena of cell multiplication in 
the animal kingdom can in general 
be most satisfactorily observed, 
and the greater number of recent 
researches into the nature of these 
phenomena have found their most 
fertile field in the early periods of 
the development of the egg. 

A discussion of the still earlier 

changes which the egg undergoes 

in order to bring it inte the condi- 

tion in which cell multiplication 

may be poBBible, would, nowevex 



fall of interest, be here out of 
place ; and I shall therefore con- 
fine myself to the first moments 
of actual development— to what is 
called "the cleavage of the egg" 
— which is nothing more than a 
multiplication of the egg cell by 
repeated division. I shall farther 
confine myself to an account of 
this phenomenon as presented in 
typical cases, leaving out of con- 
sideration certain modifications 
which would only complicate and 
obscure our picture. 

The egg, notwithstanding the 
preliminary changes to which I 
have alluded, is still at the com- 
mencement of development a true 
cell. It has its protoplasm and 
its nucleus, and it is, as a rule^ 
enveloped in a delicate membrane. 
The protoplasm forms what is 
known as the vitellus, or yolk, 
and the surrounding membrane 
is called the "vitellary mem- 
brane." The division which is 
now about to take place in it is 
introduced by a change of form 
in the nucleus. This becomes 
elongated, and assumes the shape 
of a spindle, similar to what we 
have already seen in the cell- 
division of plants. On each pole 
of the spindle transparent proto- 
plasm collects, forming here a 
clear spherical area. 

At this time a very striking 
and characteristic phenomenon is 
witnessed in the egg. Each pole 
of the spindle has become the 
centre of a system of rays which 
stream out in all directions into 
the surrounding protoplasm. The 
protoplasm thus shows, enveloped 
in its mass, two sun-like figures^ 
whose centres are connected to 
one another by the spindle-shaped 
'awc\e\x%. T^ \Jccva, ^wAJdl "VJaa «.tlu- 
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masses, finally disappears. And 
now, instead of the single fusiform 
nucleus whose changes we have 
been tracing, we have two new 
globular nuclei, each occupying 
the place of one of its poles, and 
formed at its expense.^ The ^gg 
now begins to divide along a plane 
at rio^ht angles to a line connect- 
ing the two nuclei. The division 
takes place without the formation 
of a cell-plate such as we saw in 
the division of the plant cell, and 
is introduced by a constriction of 
its protoplasm, which commences 
at the circumference just within 
the vitelline membrane, and ex- 
tending towards the centre, divides 
the whole mass of protoplasm 
into two halves, each including 
within it one of the new nuclei. 
Thus the simple cell which cidu- 
stituted the condition of the egg 
at the commencement of develop- 
ment becomes divided into two 
similar cells. This forms the first 
stage of cleavage. Each^f these 
two young cells divides in its turn 
in a direction at right angles to 
the first division-plane, while by 
continued repetition of the same 
act the whole of the protopla-m 
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or irregular figures, while the who'e nu- 
cleus, now deprived of its membrane, 
may wander about the cell, travelling 
towards one of its poles, and then towards 
the other ; or it mav at one time contract, 
and then again dilate, to such an extent 
as nearly to fill the entire cell. To this 
nuclear activity Schleicher applies the 
term " Karvokinesis.'* It results in a 
nearly parallel arrange Taent of the nuclear 
filaments. Then these converge at their 
extremities, and become more wic 
separated in the middle, so as to ' 
the nucleus the form of a spin^' 
filaments then become fused t' 
each pole of the spindle, so as 
two new nuclei, which are at 
homogeneous, but which afV 
come broken up into their 
filaments, rods, and granules, 
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or yolk becomes broken up into a 
vast multitude of cells, and the 
unicellular organism — tbe egg, 
with which we began our history — 
has become converted into an 
organism composed of many thou- 
sands of cells. This is one of the 
most widely distributed pheno- 
mena of the organic world. It is 
called " the cleavage of the egg,'' 
and consists essentially in the 
production, by division, of suc- 
cessive broods of cells from a 
sincfle ancestral cell — the egg. 

It is no part of my purpose <o 
carry on the phenomena of de- 
velopment further than this. 
Such of my hearers as may 
desire to become acquainted with 
the further history of the embryo, 
I would refer to the excellent 
address delivered two years ago 
at the Plymouth meeting of the 
Association by one of my pre- 
decessors in this chair — Professor 
Allen Thompson. 

That protoplasm, however, may 
present a phenomenon the reverse 
of that in which a simple cell 
becomes multiplied into many, is 
shown by a phenomenon already 
referred to — the production of 
Plasmodia in the MyxomycetaB 
hf the fusion into one another 
of cells originally distinct. 

The genus Myriothela will 
afford another example in which 
the formation of plasmodia be- 
comes introduced into the cycle 
of development. The primitive 
eggs are here, as elsewhere, true 
cells with nucleolated nuclei, but 
without any boundary membrane. 
They are formed in considerable 
numbers, but remain only for a 
short time separate and distinct. 
After this they begin to exhibit 
amoeboid changes of shape, pro- 
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ject pseudopodial prolongations 
which coalesce with those of 
others in their vicinity, and 
finally a multitude of these primi- 
tive ova become fused together 
into a common Plasmodium, in. 
which, as in the simple egg cell of 
other animals, the phenomena of 
development take place. 

In many of the lower plants a 
very similar coalescence is known 
to take place between the proto- 
plasmic bodies of separate cells, 
and constitutes the phenomenon 
of conjugation. Spirogyra is a 
genus of Algae, consisting of long 
green threads common in ponds. 
Every thread is composed of a 
series of cylindrical chambers of 
transparent cellulose placed end 
to end, each containing a sac of 
protoplasm with a large quantity 
of cell sap, and with a green 
band of chlorophyll wound spirally 
on its walls. When the threads 
have attained their full growth 
they approach one another in 
pairs, and lie in close proximity, 
parallel one to the other. A com- 
munication is then established by 
means of short connecting tubes 
between the chambers of adjacent 
filaments, and across the channel 
thus formed the whole of the 
protoplasm of one of the con- 
jugating chambers passes into 
the cavity of the other, and then 
immediately fuses with the pro- 
toplasm it finds there. The single 
mass thus formed shapes itself 
into a solid oval body, known as 
a "zygospore." This now frees 
itself from the filament, secretes 
over its naked surface a new wall 
of cellulose, and, when placed in 
the conditions necessary for its 
development, attaches itself by 
on^ exx^, «u\A VJokfcT^, \s3 't^'<^Qaied 
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division, grows into a 
l1 filainenl} like those 
t originated, 
'rnation. o£ plasmodia, 
«\>s a coalescence and ab- 
' sion into one another of 
naked masses of proto- 
^ a pbienomenom of great 
•\Tice. Xt is highly pro- 
uat, notwitlistandiDg the 
le loaa of individuality in 
•vnbiniiig elements, such 
vLcea as may liave been pre- 
.V lYiese will always find it- 
V pressed in the properties of 
suiting Plasmodia — a fact of 
importance in its bearing 
\ie phenomena of inheri- 
o. XLecent researches, in- 
. , render it almost certain that 
lUsation, wliether in the 
ual or the vegetable kingdom, 
iHiata eaaentieuly in the coales- 
.ce and consequent loss ofin- 
;\dua\ity of the protoplasmic 
itenta of two cells. 
In by far the greater number 
' plants the protoplasm of most 
^ the cells which are exposed to 
\\Q sunlight undergoes a curious 
.ud important differentiation, 
part of it becoming separated 
from the remainder in the form 
uBually of green grannies, known 
aa chlorophyll grannies. The 
chlorophyll grannies thns consist 
of true protoplasm, their colour 
being dne to the presence of a 
green colonring matter, which 
may be extracted, leaving behind 
the colonrless protoplasmic base. 
The colouring matter of chloro- 
phyll presents nnderthe spectro- 
scope a very cbaracteristic spec- 
trum. For our knowledge of its 
optical properties, on which time 
will not permit me to dwell, we are 
tnaiuly mdeUed to the researches 



of your townsman, Dr. Sorby,who 
has made these the subject of a 
series of elaborate investigations, 
which have contributed largely to 
the advancement of an important . 
department of physical science. 

That the chlorophyll is a living 
substance, like the uncoloured 
protoplasm of the cell, is suf- 
ficiently obvious. When once 
formed, the chlorophyll granule 
may grow by intussusception of 
nutriment to many times its 
original size, and may multiply 
itself by division. 

To the presence of chlorophyll 
is dne one of the most striking 
aspects of external nature — the 
green colour of the vegetation 
which clothes the surface of thd 
earth ; and with its formation is 
introduced a function of funda- 
mental importancein the economy 
of plants, for it is on the cells 
which contain this substance that 
devolves the faculty of decom- 
posing carbonic acid. On this 
depends the assimilation of plants, 
a process which becomes manifest 
externally by the exhalation ot 
oxygen. Now, it is under the in- 
flneuce of light on the chloro- 
phyll-containing cells that this 
evolution of oxygen is brought 
about. The recent observations 
of Draper and of Pfefier have 
shown that in this action the 
solar spectrum is not equally 
effective in all its parts ; that the 
yellow and least refrangible rays 
are those which act with most 
intensity ; that the violet and 
other highly refrangible rays o' 
the visible spectrum take but 
very subordinate part in assimi 
tion ; and that tne invisible n 
which lie beyond the violet 
totally inoperative. 
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In almost every grain of chlo- 
rophyll one or more starch 
fprannles may be seen. This starch 
18 chemically isometric with the 
cellulose cell wall, with woody 
fibre, and other hard parts of 
plants, and is one of tne most 
important products of assimila- 
tion. When plants whose chlo- 
rophyll contains starch are left 
for a suf&cient time in darkness, 
the starch is absorbed and com- 
pletely disappears ; bnt when 
they are restored to the light the 
starch reappears in the chloro- 
phyll of the cells. 

With this dependence of assimi- 
lation on the presence of chloro- 
phyll a new physiological division 
of labour is introduced into the 
life of plants. In the higher 

Elants, while the work of assimi- 
ition is allocated to the chloro- 
phyll-containing cells, that of 
cell division and growth devolves 
on another set of cells, which, 
lying deeper in the plant, are re- 
moved from the direct action of 
light, and in which chlorophyll is 
therefore never produced. In 
certain lower plants, in conse- 
quence of their simplicity of struc- 
ture and the fact that all the cells 
are equally exposed to the in- 
fluence of light, this physiological 
division of labour shows itself in 
a somewhat different fashion. 
Thus in some of the simple green 
algae, such as Spirogyra and Hy- 
drodictyon, assimilation ^ takes 
place as in other cases during the 



the Spirogyra to postpone the 
division of its cells to the morninj^. 
Here the functions of assimi- 
lation and growth devolve on one 
and the same cell, but while one 
of these functions is exercised only 
during the day, the time for the 
other IS the night. It seems impos- 
sible for the same cell at the same 
time to exercise both functions, 
and these are here accordingly 
divided between different periods 
of the twenty-four hours. 

The action of chlorophyll in 
bringing about the decomposition 
of carbonic acid is not, as was re- 
recently believed, absolutely con- 
fined to plants. In some of the 
lower animals, such as Stentor 
and other infusoria, the Green 
Hydra, and certain green planari» 
and other worms, chlorophyll is 
differeutiated in their protoplasm, 
and probably always acts here 
under the influence of light 
exactly as in plants. 

Indeed it has been proved" by 
some recent researches of Mr. 
Geddes, that the green planarias 
when placed in water and ex- 
posed to the sunlight give out 
bubbles of gas which contain 
from 44 to 55 per cent, of oxygen. 
Mr. Geddes has further shown 
that these animals contain gra- 
nules of starch in their tissues, 
and in this fact we have another 
striking point of resemblance be- 
tween them and plants. ^ 

A similar approximation of the 
two organic kingdoms has been 
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nervous element of the brain, and 
loss of consciousness is the result. 
If the action of the anaesthetic 
be continued, all the other tissues 
are in their turn attacked by it 
and their irritability arrested. A 
set of phenomena entirely parallel 
to these may be presented by 
plants. 

We own to Claude Bernard a 
series of interesting and most in- 
structive experiments on the action 
of etlierand chloroform on plants* 
He exposed to the vapour of ether 
a healthy and vigorous sensitive- 
plant, by confining it under a 
bell-glass into which he intro- 
duced a sponge filled with ether. 
At the end of half an hour the 
plant was in a state of anaesthesia^ 
all its leaflets remained fully ex- 
tended, but they showed no ten- 
dency to shrink when touched. 
It was then withdrawn from the in- 
fluence of the ether, when it gradu- 
ally recovered its irritability, and 
finally responded, as before, to 
the touch. 

It is obvious that the irrita- 
bility of the protoplasm was here 
arrested by the anssthetic, so that 
the plant became unable to give 
a response to the action of an ex- 
ternal stimulus. 

It is not, however, the irrita- 
bility of the protoplasm of only 
the motor elements of plants that 
anaesthetics are capable of arreBt- 
ing. These may act also on the 
protoplasm of those cells whose 
function lies in chemical synthesis^ 
such as is manifested in the php 
nomena of the germination of * 
seed and in nutrition generr 
and Claude Bernard has sh 
that germination is suspende 
the action of ether or cnlorof 

Seeds of cress, a plant wi 



183 



THE YEAR-BOOK OF FACTS. 



germination is very rapid, were 
pkced in conditions favourable to 
a speedy germination, and while 
thus placed were exposed to the 
vapour of ether. The germina- 
tion, which would otherwise have 
shown itself by the next day, was 
arrested. For five or six dajrs the 
seeds were kept under the influ- 
ence of the ether, and showed 
daring this time no disposition to 

ferminate. They were not killed, 
owever, they only slept, for on 
the substitution of common air 
for the etherised air with which 
they had been surrounded, germi- 
nation at once set in and pro- 
ceeded with activity. 

Experiments were also made 
on that function of plants by 
which they absorb carbonic acid 
and exhale ox j gen, and which, as 
we have already seen, is carried on 
through the agency of the green 
protoplasm, or chlorophyll, under 
the influence of light — a function 
which is commonly, but erro- 
neously, called the respiration of 
plants. 

Aquatic plants afford the most 
convenient subjects for such ex- 
periments. If one of these be 
placed in a jar of water holding 
ether or chloroform in solution, 
and a bell-glass be placed over 
the submerged plant, we shall 
find that the plant no longer ab- 
sorbs carbonic acid or emits 
oxygen. It remains, however, 
quite green and healthy. In 
order to awaken the plant, it is 
only necessary to place it in non- 
etherised water, when it will begin 
once more to absorb carbonic acid, 
and exhale ozygen under the in- 
fluence of sunlight. 
The same great plisiologvat lias 
Also investigated tlie action oi^ <io^i^v^aa\l^ \5ckft -'j^'^.^^V I'Mi^iLa is 



ansBsthetics on fermentation. It 
is well known that alcoholic fer- 
mentation is due to the presence 
of a minute fungus, the yeast 
fungus, the living protoplasm of 
whose cells has the property of 
separating solutions of sugar into 
alcohol, which remains in the 
liquid, and carbonic acid, which 
escapes into the air. 

Now, if the yeast plant be 
placed along with sugar in ether- 
ised water it will no longer act as 
a ferment. It is anaesthesiated, 
and cannot respond to the stimu- 
lus which, under ordinary circum- 
stances, it would find in the pre- 
sence of the sugar. If, now, it be 
placed on a filter, and the ether 
washed completely away, it will, 
on restoration to a saccharine 
liquid, soon resume its duty ot 
separating the sugar into alcohol 
and carbonic acid. 

Claude Bernard has further 
called attention to a very signifi- 
cant fact which is observable in 
this experiment. While the pro- 
per alcoholic fermentation is en- 
tirely arrested by the etherisation 
of the yeast plant, there still goes 
on in the saccharine solution a 
curious chemical change, the cane 
sugar of the solution being con- 
verted into grape sugar, a sub- 
stance identical initschemicai com- 
position with the cane sugar, but 
different in its molecular consti- 
tution. Now, it is well known 
from the researches of BerthoUet, 
that this conversion of cane sugar 
into grape sugar is due to a pecu- 
liar inversive ferment, which, 
while it accompanies the living 
yeast plant, is itself soluble and 
destitute of life. Indeed it has 
been shown that in its natural 
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Schiitzenberger, who has inyesti- 
gated the process of respiration- 
as it takes place iu the cell of the 
yeast fungas, have shown that 
vitality is a factor in this process. 
He has shown that fresh yeast, 
placed in water, breathes like an 
aqnatic animal, disengaging car- 
bonic acid, and causing the oxygen 
contained in the water to dis- 
appear. That this phenomenon 
is a function of the liviog cell is 
proved by the fact that, if the 
yeast be first heated to 60** C. 
and then placed in the oxygenated 
water, the quantity of oxygen in 
the water remains unchanged; 
in other words, the yeast ceases 
to breathe. 

Schiitzenberger has further 
shown that light exerts no in- 
fluence on the respiration of the 
yeast cell — that the absorption of 
oxygen by the cell takes place in 
the dark exactly as in sunlight. 
On the other hand, the influence 
of temperature is well marked. 
Respiration is almost entirely 
arrested at temperatures below 
10° 0., it reaches its maximum 
at about 40° C, while at 60° 0. 
it again ceases. 

All this proves that the respi- 
ration of living beings is identical, 
whether manifested in the plant 
or in the animal. It is essentially 
a destructive phenomenon — as 
much so as the burning of a piece 
of charcoal in the open air, and, 
like it, is characterised by the 
disappearance of oxygen and the 
formation of carbonic acid. 

One of the most valuable results 
of the recent careful application 
of the experimental method of 
research to the life phenomena of 
plants is thus the complete de- 
molition of the supposed antago- 



nism between respiration in plants 
and that in animals. 

I have thus endeavoured to give 
you, in a few broad outlines, a 
sketch of the nature and proper- 
ties of one special modification of 
matter, which will yield to none 
other in the interest which at- 
taches to its study, and in the 
importance of the part allocated 
to it in the economy of nature. 
Did the occasion permit I might 
have entered into many details 
which I have left untouched; 
but enough has been said to con- 
vince you that in protoplasm we 
find tne only form of matter in 
which life can manifest itself; 
and that, though the outer con- 
ditions of life — heat, air, water, 
food — may all be present, proto- 
plasm would still be needed, in 
order that these conditions may 
be utilised— in order that the 
energy of lifeless nature may be 
converted into that of the count- 
less multitudes of animal and 
vegetable forms which dwell upon 
the surface of the earth or people 
the great depths of its seas. 

We are thus led to the concep- 
tion of an essential unity in the 
two great kingdoms of organic 
nature — a structural unity, in 
the fact that every living being 
has protoplasm as the essentia 
matter of every living element of 
its structure ; and a physiological 
unity, in the universal attribute 
of irritability, which has its seat 
in this same protoplasm, and is 
the prime mover of every phe- 
nomenon of life. 

We have seen how little mere 
form has to do with the essential 
properties of protoplasm. This 
may shape itself into cells, and 
tlcL^ cells may combine into organs 
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It is quite true that between 
lifeless and living matter there is 
a vast difference — a difference 
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be found between the most diverse 
manifestations of lifeless matter. 
Though the refined synthesis of 
modern ohemiatry may have sno- 
ceeded in form in t^ a few principles 
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throngli periods of indefinable and 
indeterminable time. 

Yet with all tbi?, vast as the 
differences may be, there is 
nothing which precludes a com- 
parison of the properties of liv- 
mg matter with those of lifeless. 

When, however, we say that 
life is a property of protoplasm, 
we assert as much as we are justi- 
fied in doing. Here we stand 
upon the boundary between life in 
its proper conception, as a group 
of phenomena having irritability 
as their common bond, and that 
other and higher group of phe- 
nomena which we designate as 
consciousness or thought, and 
which, however intimately con- 
nected with those of life, are yet 
essentially distinct from them. 

When the heart of a recently- 
killed frog is separated from its 
body and touched with the point 
of a needle, it begins to beat 
under the excitation of the stimu- 
lus, and we believe ourselves justi- 
fied in referring the contraction of 
the cardiac fibres to the|irritability 
of their protoplasm as its proper 
cause. We see in it a remarkable 
phenomenon, but one nevertheless 
in which wo can see unmistakable 
analogies with phenomena purely 
physical. There is no greater 
difficulty in conceiving of con- 
tractility as a property of proto- 
plasm than there is of conceiving 
of attraction as a property of the 
magnet. 

When a thought passes through 
the mind, it is associated, as we 
have now abundant reason for 
believing, with some change in 
the protoplasm of the cerebral 
cells. Are we, therefore, justified 
in regarding thought as a pro- 
perty of the protoplasm of tWa© 



cells, in the sense in which we re* 
gard muscular contraction a^ a 
property of the protoplasm of 
muscle r or is it really a property 
residing in something far dif- 
ferent, but which may yet need 
for its manifestation the activity 
of cerebral protoplasm P 

If we could see any analogy be- 
tween thought and anyone of the 
admitted phenomena of matter, 
we should be justified in accepting 
the first of these conclusions as 
the simplest, and as affording a 
hypothesis most in accordance 
with the comprehensiveness of 
natural laws ; but between 
thought and the physical phe- 
nomena of matter there is not 
only no analogy, but there is no 
conceivable analogy ; and the ob- 
vious and continuous path which 
we have hitherto followed up in 
our reasonings from the phe- 
nomena of lifeless matter through 
those of living matter here comes 
suddenly to an end. The chasm 
between unconscious life and 
thought is deep and impassable, 
and no transitional phenomena 
can be found by which, as by a 
bridge, we may span it over ; for 
even from irritability, to which, 
on a superficial view, conscious- 
ness may seem related, it is as 
absolutely distinct as it is from 
any of the ordinary phenomena 
of matter. 

It has been argued that because 
physiological activity must be a 
property of every living cell, 
psychical activity must be equ^y 
so, and the language of the meta- 
physician has been carried into 
biology, and the ''cell soul'* 
spoken of as a conception inse- 
parable from that of life. 

Thgit psychical phenomena 
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gory of the universally accepted 
properties of matter, while taose 
of consciousness belong to a 
category absolutely distinct — one 
which presents not a trace of a 
connection with any of those 
which physicists have agreed in 
assigning to matter as its proper 
characteristics. The argument 
thus breaks down, for its force 
depends on analogy alone, and 
here all analogy vanishes. 

That consciousness is never 
manifested except in the presence 
of cerebral matter, or of some- 
thing like it, there cannot be a 
question ; but this is a very 
different thing from its being a 
property of such matter in the 
sense in which polarity is a pro- 
perty of the magnet, or irritability 
of protoplasm. The generation 
of the rays which lie invisible 
beyond the violet in the spectrum 
of the sun cannot be regarded as 
a property of the medium which 
by changing their refrangibility 
can alone render them apparent. 

I know that there is a special 
charm in those broad generali- 
sations which would refer many 
very different phenomena to a 
common source. But in this very 
charm there is undoubtedly a 
danger, and we must be all the 
more careful lest it should exert 
an influence in arresting the pro- 
gress of truth, just as at an 
earlier period traditional beliefs 
exerted an authority from which 
the mind buii slowly and with 
difficulty succeeded in emancipat- 
ing itself. 

Bat have we, it may be asked, 
made in all this one step forward 
towards an explanation of the 
phenomena of consciousness or the 



discover V of its source ? Assuredly 
not. The power of conceiving 
of a substance different from that 
of matter is still beyond the 
limits of human intelligence, and 
the physical or objective con- 
ditions which are tne concomi- 
tants of thought, are the only 
ones of which it is possible to 
know anything, and the only ones 
whose study is of value. 

We are not, however, on that 
account forced to the conclusion 
that there is nothing in the uni- 
verse but matter and force. The 
simplest physical law is abso- 
lutely inconceivable by the high- 
est of the brutes, and no one 
would be justified in assuming 
that man had already attained 
the limit of his powers. What- 
ever may be that mysterious bond 
which connects organization with 
physical endowments, the one 
grand fact — a fact of inestimable 
importance — stands out clear and 
freed from all obscurity and 
doubt, that from the first dawn 
of intelligence there is with every 
advance in organization a cor- 
responding advance in mind. 
Mind, as well as body, is thus 
travelling onwardsthrough higher 
and still higher phases ; the great 
law of evolution is shaping the 
destiny of our race ; and though 
now we may at most but indicate 
some weak point in the generali- 
zation which would refer con- 
sciousness, as well as life, to a com- 
mon material source, who can say 
that, in the far off future, there 
may not yet be evolved other and 
higher faculties from which light 
may stream in upon the darkness, 
and reveal to man the great 
mystery of Thought P 
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Photoheliograph, the, 115 
Pike's Peak, notes on, 25 
Places, names of, 149 
Plants and animals, the world of, 
15-24 

— drooping, hot water treatment for, 
19 

Plumbago as a lubricant, 95 
Polar vegetation, ancient, 150 
Post-card on its travels, a, 146 
Potatoes, how to keep, 1U4 
Pottery, Indian, 142 
Piaxinoscope, the, 129 



/98 



INDEX. 



Price of wild beasts, 16 
Prickly comfrey, the, 148 
Psychology, the elements of, 138 
Puddling furnaces, an improvement 
in, U 

Rabies in dogs, 86 

Kace, High Africa the centre of a 

white, 11 
Races, native, at the head of the 

Zambesi, 6 
Rail, steel and iron, 99 
Railway carriages for sightseers, 164 

— work in Japan, 156 
Recreation, the philosophy of, 83 
Reflection and refraction of light, 63 
Remains, Buddhist, round Jellala- 

bad, 29 

— of buildings in India, 28 
Retinal activity, 92 
Rock-drill, an electrical, 69 
Rocky Mountain locusts, 17 
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Sugar in beetroot, 16 

Sunlight, apparatus for measuring, 54 
Sun spots and commercial panics, 124 
Survey of India, the, 34 

Tasimetek, the, 67 
Tatooing extraordinary, 155 
Tea, Japan, 132 
Teeth, artificial, 148 

— transplanting, 87 
Telegraph, Cowper's writing, 74 

— the writing, 73-77 

Testing machine, a remarkable, 95 

Thrush ? What is, 8Q 

Tires, boiled, 93 

Transmission of sound, 66 

Travellers' tales, 25-34 

Travels in Africa, 40 

Tristan d'Acunha, the Island of, 1 40 

Turcomans, among the, 7 

Underground lake, a new, 32 

Unicycle, a new, 98 

Unsurveyed coasts of the world, the, 35- 

Vapours, noxious, effects of breath* 

ing, 81 
Velocity of light, researches on the, 

61 

— of sound, to measure, 61 

— of very loud sounds, 60 
Victoria, the forests of, 100 

"Walls, the black mildew of, 16 
"Water, hot, as a remedy for droop- 
ing plants, 19 
Welsh in the British Isles, 10 
Wild animals in Algeria, 146 
Wine from oranges, 133 
Woodbury types, 112 
. AVood spirit, effects of breathing the 
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A LIST OF 



WARD, LOCK & GO'S 

ILLUSTRATED GIFT BOOKS 



STANDARD 

Suitable fot 



ORKS, 



resents. 



BBETON'S GREAT BOOK OF POETRY : From Csedmon 

and Kin^ Alfred's Boethius to Browning and Tennyson ; Mrith a separate Selection 
of American Poems. Containing nearly Two Thousand of the Best Pieces in \^a 
English Language. With Sketoiesof the History of the Poetry of our Country, 
and BiograpmcaT Notices of the Poets. In One handsome Volume, royal 8vo, 
doth gilt, gilt edges, price axi. ; or in half*calf, asr. 

Four H-undrtd Englhh Poets are represented in this Volume, A separate 
collection of American Poems, with Biographies, is added to these. Thus, in one 
hooh^ a viem of the Growth and Changes of the English Language^ as seen in its 
Highest Developments, is possible. Not less than a Thousand Volumes have been 
examined in order to form a selection wort^ to receive respect and regard from 
ail Lovers of the Divtne Art of Poesy, 

NOBLE THOUGHTS IN NOBLE LANGUAGE: A 

Collection of Wise and Virtuous Utterances, in Prose and Verse, from the 
Writings of the Known Great and the Great Unknown. With an Index of 
Authors. Compiled and Analytically Arranged by Hbnry Southgatk, Author 
of "Many Thoughts of Many Minds." '*Musipgs about Men," &a Royal 
Bvo, cloth gilt, gilt edges, pnce xor . 6d, ; el^;ant morocco, bevelled boards, 
ns.', half-calf, xsx. 

Contains Selections from the JVorhs of 700 Authors, and will especially recommend 
itulfte those who can appreciate and value the Best Thoughts of our Best Writers, 

DALZIEL'S ILLUSTRATED GOLDSMITH. Comprising 
"The Vicar of Wakefield," " The TraveUer," "The Deserted Village,* " The 
Haunch of Venison," "The Captivity: an Oratorio," "Retaliation," Mis- 
cellaneous Poems, *'The Good-Natured Man,** "She Stoops to Conquer," 
and a Sketch of the Life of Oliver Goldsmith by H. W. Dvlcksn. Ph.D. 
With zoo Pictures, drawn by G. J. Pinwbix, engraved by the Brothers 
Dalzibu Beautifully bound, cloth, full gilt, gilt edges, price zor . 6d, 

CHRISTMAS WITH THE POETS. A Collection of Songs, 

Carols, and Descriptive Verses relating to the Festival of Christmas, from the 
Anglo-Norman Period to the Present Time. Embellished with J3 Tinted 
' Illustrations by Birkbt Foster. With Initial Letters, Border Lines, and 
other Ornaments printed in Gold, and with Frontispiece in Colours. Elegantly 
bonnd, cloth gilt, gilt edges, price aix. 

SABBATH BELLS CHIMED BY THE POETS. With 
Coloured and other Illustrations by Bikkbt Foster and other Artists. Qoth 
gilt, gilt edges, price zof . 6d, 

Lmdoni WARD, LOCK ^ CO,^ Salisbury Square^ E,C, 



FINE ART BOOKS. 



THE D0R1&' GIFT BOOK OF ILLUSTRATIONS ^O 

TENNYSON'S IDYLLS OF THE KING. With Descriptive Lettopress 
and Quotations from Tennyson's Poems, by Pern^sion. In One Magnincent 
royal 4to Volume, containing 37 Engravings on Sitel, from the Original Draw- 
ings by Gu STAYS Dor A. Cloth, richly gilt, gilt edges, price 4Ar. 

In Gust AVE Dor^, Tennyson keu met with an illustrator worthy of hit Poetic 
genius. Of all pictorial illustrators he ii the most proh/ic ; and none has excelled 
hintf or perhaps approached him, in the peculiar power which is of inestimable . 
value to the illustrator of a great writer — that 0/ instinctively percetvin^ the prv- 
vailing sentiment or idea oj a scene, and the relative proportion of incidents and 
accessories necessary to realise it to the mind. A greater proof o/th« versatility of 
Dori' s genius could scarcely be found than in the remarkable success with which he 
has illustrated Tennyson's charming Idylls, 



GUSTAVE DORK'S ILLUSTRATIONS TO THE 

ARTHURIAN LEGENDS. Royal 4to, handsomely bound, cloth, richly 
gilt, gilt edges, price zu. each. 

I. The Stoiy of King Arthur and Queen Guinevere. From the Traditions 
of the Mythical period of British History, Welsh, Breton, Norman, and 
Italian Chroniclers and Romancists, and later Ballad and Idyllic Poetry. 
With Nine Engravings on Steel, from Drawings by Gustavb Dok^ 

a. The Story of Merlin the Enchanter and Vivien, as related by the old 
British and Breton Chroniclers and in later Poetry. With Nine EIngravings 
on Steel, from Drawings by Gustavb Doitft. 

3. The Story of Enid and Geraint. From the old Welsh, French, German, 

and Scandinavian Legends. With Nine Engravings on Steel, from Drawings 
by Gustavb Dor^. 

4. The Story of Elaine. From the Arthurian Legends collected by Sir Thomas 

Malory and later Writers. With Nine Engravings on Steel, from Drawings 
by Gustavb DorA. 

THE TENNYSON-DORE GIFT BOOKS. 

Folio, doth gilt, pit edges, price an. each. 

I. Tennyson's Guineverei With Nine Illustrations by Gustavb Dosit 
a. Tennyson's Vivien. With Nine Illustrations by Gustavb DoRft. 

3. Tennyson's Enid. With Nine Illustrations by Gustavb DorA. 

4. Tennyson's Elaine. With Nine lUiutrations by Gustavb DorA. 



i 



THOMAS HOOD, Illustrated by Gustave Dor6. With Nine 
Engravings on Steel, from Drawings by Gustavb DorA, and many Woodcuts. 
Folio, cloth, gilt edges, azi. 

THOMAS HOOD, Illustrated by Birket Foster. With 
Twenty-two Drawings by Birkbt Foster, engraved on SteeL Large 410, 
cloth gilt, gilt edges, azf. 

THOMAS HOOD, again Illustrated by Birket Poster. With 

Twenty-two Drawings by Birkbt Fostbs, engraved on Steel. Large 4to, 
cloth gilt, gilt edges, azx. 

KEATS' POETIC ROMANCE, ENDYMION. lUustrated 

by £. J. Poyntbr, A.R.A. With Six Magnificent Engravings on Steel by 
F. Joubbrt, from Paintings by £. J. Poyntbr. FoUo, doth gilt, gilt 
edges, az«. 

London: WARD, LOCK <Sr» CP., Salisbury Square^ E.C. 



USEFUL AND ENTERTAINING BOOKS. 



OALZIEL'S ILLUSTRATED ARABIAN NIGHTS' 

ENTERTAINMENTS. With upwaHs of aoo Illustrations by J. E. Millais, 
R.A., J. Tbnniel, J. D. Watson, R. B. Houghton, G. J. Pinwell, and T. 
I>AL.ziEL, together with Initial Letters, Ornamental Borders, &c., engrav«-d by 
the Brothers Dalzibl. In One handsome Volume, cloth, ri'hly gilt back, 
sides, and edges, price au. 

TRAVELS IN PORTUGAL. By John LATOUtHE. Third 

and Cheaper Edition, with Photograph and Map. Crown 8vo, cloth gilt, price 6f. 

"Mr. Latouche's Travels are delightfully written. . . . His book ik as fair as it 
is pleasant ; as full of information as it is sparkling with Yiwraoyxx.''* "Spectator. 

THE STRATFORD SHAKESPEARE. A Complete Anno- 
tated Edition of the Works of William Shakkspbarr. Edited by Charles 
Knight. In Six Vols., half-morocco, 45^. 

BRETON'S HOUSEHOLD AMUSEMENTS & ENJOY- 

MENTS. Acting Charades, Burlesques, Conundrums, Enigmas, Rebuses, and 
Puzzles. Wiih Coloured Frontispiece and many other Illustrations. Crown 8vo, 
cloth gilt, gilt edges, 5^ . 

THE HANDY BOOK OF GAMES. By Captain Crawley. 

Billiards, Bagatelle, Whist, Loo, Cribbage, Chess, Drafts, Backgammon, 
Ecartd, Picquet, All Fours, &c., &c Crown 8vo, cloth gilt, 5«. 

Mrs. BEETON'S Bookof HpUSEHOLD MANAGEMENT. 

Comprising every kind of practical information on Domestic Economy and Mo- 
dern Cookery. Containing 3000 Recipes and Instructions, 600 Engravings, 
and numerous Coloured Plates. With accurate descriptions as to Quan- 
tities, Time, Costs, and Seasons of the various dishes, directions for Carving, 
Hints on the Management of Children, the Arrangement and Economy of the 
Kitchen, Duties of Servants, the Doct r. Legal Memoranda, and 350 Bills of 
Fare to suit the Seasons from January to December. Strongly bound, half- 
^ roan, price 7^. f>d. ; cloth gilt, gilt edges, 8j. dd. ; half-calf, xos. td. 

♦,j* As a ly editing Gift^ Birthday Book^ or Presentation Volume at any period 
of the year ^ or upon any anniversary lukatever^ Mrs. Beeton's ** Household Man' 
agement" is entitled to the very first plnce. In half- calf bindings price hal/ a 
guinea^ the book will last a lifetime, ana save money every day. ' 

BEETON'S BOOK OF NEEDLEWORK. Consisting of 670 
Needlework Patterns, with full Descriptions and Instructions as to working them. 

"^ Every stitch described and engraved with the utmost accuracy, and the quantity 
of material requisite for each pattern stated. Handsomely bound, cloth gilt, 
gilt edges, with Coloured Frontispiece, price ^s. td. 

%* Just as The Book op Household Management takes due precedence of 
every other Cookery Book^ so this extraordinary Collection of Needlervork Designs 
has become the book, par excellence, /^ Ladies to consult^ both for Instruction in 
Stitches and all kinds of work, ami Patterns of elegant style and irreproachable 
good taste, 

LIVES OF FAMOUS POETS. By William Michael 

RossBTTX. Containing Biographies of the following Poets : — Burns, Butler, 
Byron, Campbell, Chaucer, Coleridge, Cowpbr, Drydhn, Goldsmith, 
Gray, Hemans, Hood, Keats, Longfellow, Milton, Moore, Pops, 
Scott, Shakespeare, Shelley, Spenser, Thomson, and Wordsworth. 
With brief Lists of Intermediate Poets, affording a sort of general glance at 
the sequence of dates in British Poetry. In One Vol., crown 8vo, cloth gilt, 
price lof. 6d, 

HOUSEHOLD WORDS. Conducted by Charles Dickens. 

Complete in Nineteen Vols., cloth, half-bound, 66f. 6d.\ or in Nine Double and 
One Single Vol., 62s. 

- Lmlw: WARD^ LOCK ^ CO,^ Salisbury Square, E,C. 



POETICAL WORKS. 



WILLIAM WORDSWORTH'S WORKS. 

Tfu only CompUt* Editimt. 
The Complete Prose Works of William Wordsworth. Edited by Rer. 
Albx\ndkr B. Grosart. In 3 Vols., demy 8vo, cloth, six. 
*»• Dedicated^ by express Pemustion^ to Hbr Majksty, and ethmg with the 
Dedication a Hitherto unpublished Poem by Wordsworth, addressed to tho 
QuBBN on sending a gift copy qf his poems to the Royal Library^ Windsor. 

Wordsworth's Poetical Works. 
The Royal 8vo Edition, with Portrait In One Vol., cloth eilt, price 9*. 
The Centenary Edition, with Notes and Portrait. 6 Vols., tcap. 8vo, doth, 30^. 
The Pocket Edition. In 6 Pocket Vols., cloth, price xs^. 
•' The Imperial Svo Edition, with Portrait and Vignette Title. In One Vol , 
I cloth gilt, gilt edges, price lax. f)d, 

' The Illustirated Edition, with Portrait, Etchings by Edwin Edwards, Notes 
and Memoir by W. M. Rossetti. In One Vol., cloth gilt, gilt edges price au. 
I Select Pieces from Wordsworth's Poems. In One Vol., cloth gilt, price jf. €d, 
I Wordsworth's Excursion. In One Vol., cloth gilt, price 3^. td. 

SAMUEL TAYLOR COLERIDGE'S WORKS. 

The only Authorized and Complete Editions.— Rkouckd Prices. 
Coleridge's Poems. A New Edition. Fcap. Svo, cloth, 3X. 6d, 
Coleridge's Poems. Pocket Edition. Pott Svo, cloth, as. 6d. 
Coleridge's Dramatic Works. A New Edition. Fcap. Svo, cloth, y. 6d, 
Coleridge's Aids to Reflection, nth Edition. Fcap. Svo, cloth, 35. 6d, 
Coleridge on the Constitution of Church and State. Fourth Edition. 

Fcap. Svo, cloth, as. td, 
Coleridge's Lay Sermons. Third Edition. Fcap. Svo, cloth, ax. 6d, 
Coleridge's Friend. Fifth Edition. Two Vols., fcap. Svo, cloth, 5X. 

*«* A complete Set of the above, price az«. 

POETICAL WORKS OF PERCY BYSSHE SHELLEY. 

Entirely New Edition. The Text thoroughly revised, with Notes and Memoir 
by W. MiCHABL Kossbtti. 3 Vols, crown Svo, cloth gilt, 3M. 6d, 

*' This edition of the great poefs works must certainly rank as most trust' 
worthy and complete in all respects, . . . W^e gladly predict /or this edition 
a popularity wJiich it so well deserves. We must also add that it possesses the 
ffierit 0/ including many pieces of Shelley* s not usually found in previous editions 
of his works, and some not hitherto printed.** — The Standard. 

Shelley's Poems, Essays, aod Letters from Abroad. Edited 
by Mrs. Shelley. With Portrait and Memoir. Svo, cloth, price izs. 

Shelley's Poetical Works. With Portrait. Cr. Svo, cloth gilt, ^s, 

POETICAL WORKS OF WM. MACKWORTH PRAED. 

With Portrait and Memoir by the Rev. Derwent Coleridge, MJl. In 
Two Vols, cloth, price los. 6d. 

THE POETICAL WORKS OF JOHN KEATS. With a 

Memoir by Lord Houghton. In One Vol. crown Svo, cloth gilt, 5*. 

LIFE, LETTERS, and WRITINGS of CHARLES LAMB. 

Edited by Percy Fitzgerald, M.A., F.S.A. Containing the Memoir by 

Talfourd, with Notes and Illustrations, embodying the most recent information 

on the subject. In Six Volumes, cloth, price 42^. 

This edition contains a large number of Unpublished Letters, which have been 
placed at the disposal of the Editor, as well as many hitherto uncollected. It also 
comprises many writings of Lamb, in the shape of Criticisms^ Essays, and 
Poetical Pieces, not hitherto identified. 

Charles Lamb's Elia and Eliana. With Portraits. In One Vol. 
fca^. Svo, cloth, price 2^. 6d. 

London: WARD, LOCK &* CO.^ Salisbury Square, EX. 



ILLUSTRATED POETICAL WORKS. 



l^_ ** Tht power of English LiUraturg is in iisffiiis,** 



MOXON'S POPULAR POETS. 

led, with Critical Memoirs, by William Michabl Rossbtti. 
With Eight Illustrations Each. 



r nnJ the puiUCt alik* in Great Bnt.i'U an 1 her Colonies, and in the 

utes, unite in their testimony to the immense superiority of Messrs. 

''/>ular Poets ever any other similar collections published by any other 

■fir possession of the Copyright works of Coleridge, Hood^ Keats, Shelley ^ 

ih, and other great national poets , places this series above rivalry. 



v's Poetical Works. 

fellow's Poetical Works. 

vDsworth's Poetical Works. 

rr's Poetical Works. 

:lley's Poetical Works. 

ore's Poetical Works. 

od's Poetical Works. 

KATs* Poetical Works. 

olbridgb's Poetical Works. 

LRNs* Poetical Works. 

Tupper's Proverbial Philosophy. 
The Four Series complete for the 
first time in One Vol., with Por- 
trait 



12. Milton's Poetical Works. 
zj. Campbell's Poetical Works. 

14. Pope's Poetical Works. 

15. Cowper's Poetical Works. 
z6. Humorous Poems. 

17. American Poems. 

z8. Mrs. Hemans' Poetical Works. 

19. Thomson's Poetical Works. 

ao. Miscellaneous Poems. 

[/« the Press. 

21. Hood's Poetical Works. Second 

Series. 

22. Whittibr's Poetical Worics. 

[ Just aaded. 



th Critical Memoir and Eight Illustrations each, handsomely bound,cloth gilt, 

PRICE ds. ed. PER VOLUME. 

ioie had in the following varieties of ^<W!r>r^--- Imitation vellum, gilt sic^e, 
and edges, 5X. ; ditto, with leatherette covers, ts. ; ivory enamel, ts. 6d. ; 
CO antique, 7«. 6d. ; morocco extra (and quality), 8x. ; morocco extra (i&t 
r) or tree call, 10s. 6d, 

same can also be had in handsome Boxes, forming elegant OASEIETS OF 
lY, fftost suitable for Wedding and other Presents, as follows :— Caskets 
jng 4 Volumes, 25*.; 5 Vols., ^01. ; 6 Vols., 35*. These Caskets will be 
vith volutnes selected from the/olUnmng of Moxon*s Popular Poets^ to suit 
'e 0/ the Purchaser — BvRON, Longfellow, Wordsworth, Scott, Moore, 
ist and ond Series) t Burns, Milton, Cowpkr, atid Hemans. 



MOXON'S LIBRARY POETS. 

fnpiet* and continuing success of '* MoxorCs Poets** in the Popular Three 
penny Series, has induced the publishers to issue a Library Edition, 
yn g;-ood -paper, bound ha{f-Roxburghe, or cloth gilt, gilt edges, and con- 
'\fefnoir by Rossbtti, and EigM Illustrations, price y. each. The 
cesn be had — Byron, Longfellow, Scott, Shelley, Hood, Keats, 
u^TWLM^ Miz^ton, Campbell, Cowfbr, Humorous, American, Hbmans, 



\ 



foft: TVARD^ LOCK ^ CO,y Salisbury Square^ £.€. 
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POETICAL WORKS. 



THOMAS HOOD'S WORKS. 

THE COMPLETE EDITION, 

The Complete Works of Thomas Hood. In lo Vols. Con- 
taining all the Writings of the Author of the "Song of the Shirt" ('* Hood's 
0«rn*^ First and Second Series included). With all the Original Cuts by 
Cruikshank, Lkbch, Hood, &c. In lo Vols., doth, price 501. ; half-calf or 
half*morocco, price 701. 

CoMPLBTB Edition op Hood's Poetical Works in Two Volumes. 

1. Hood's Serious Poems. A New and Complete Edition, with a 
Preface by Thomas Hoop the Younger, and full-page Illustrations. Hand- 
somely bound, cloth gilt, gilt edges, 5<. 

2. Hood's Comic Poems. A New and Complete Edition, with a 
Preface by Thomas Hood the Younger, and full-page Illustraiious. Hand- 
somely bound, crown 8vo, cloth gilt, gilt edges, 5«. 

*»* These two volumes contain the entire Poems of the late Thomas Hood, 
which are now collected and issued Complete /or the first time. 

Hood's Own; or, Laughter from Year to Year. First Series. 
Being former runnings of his Comic vein, with an effusion of new blood for 
general circulation. In One VoL 8vo, Illustrated by 350 Woodcuts. Cloth gilt, 
7^. ; gilt edges, 7^. td. 

Hood's Own. Second Series. Being a further collection of. his Wit 
and Humour. In One Vol.,8vo, Illustrated by about 540 Woodcuts. Cloth gilt, 
7^ . ; gilt edges, ^s, td. 

Hood's Own ; or, Laughter from Year to Year. First and Second 
Series in One Vol., Complete, with all the original Illustrations by Cruikshank, 
LsBCH, &c., numbering about 890. In handsome binding, royal 8vo, cloth gil^ 
lof. td. 

Hood's Whimsicalities. A Periodical Gathering ; to which are 
added "York and Lancaster," "Lost and Found,** " Epping Hunt," and 
*• Eugene Aram.*' With all the original Illustrations by the Author, John 
Lrfch, George Cruikshank, and W. Harvey. Crown 8vo, cloth gilt, 
price 5*. 

Hood's Whims and Oddities, and Wit and Humour, in One 

Yolume. With 87 Illustrations by the Author. Fcap. 8vo, cloth, price ds. 

Hood's Poems of Wit and Humour. Sixteenth Edition. Fcap. 
8vo, cloth, price 31. fui. 

Hood's Whims and Oddities, in Prose and Verse. With 87 
Illustrations by the Author. Fcap. 8vo, cloth, price 34. (td. Cheap Edition, 
cluth gilt, sf. d.\ picture boards, v. 

Hood's Wit and Humour. Fcap. 8vo, fancy wrapper, ij. 

Hood's Whims. Illustrated hy the Author. Fcap. Svo, £aaicy 
wrapper, \s. 

Hoods Oddities. Illostrated by the Author. Fcap. 8vo^ fanoy 

wrapper, if. 



London: IVARD^ LOCK ^ 00,^ Salisbury Square^ E.C 



OME PRESENTATION VOLUMES. 



, Lock &» Ca.'t CompUU Edition of Andersen* s Fairy Tain, 
An Entirely New Edition of 

FAMILY ROBINSON. Specially Translated 
rom the Best Original Editions, by Hbnry Fr^h. Hand- 
cloth gilt, bevelled boards, with Coloured Plates and 200 £n- 
75. td. ; gilt edges, 8«. ^. 

ers feel confident that this will be found to be one of the best 
'\' ^f- if^l work yet offered to the public. No pa ins have been spa red 
of the ** Swiss Family Robinson " one of the tnost charming of 
le book is abundantly illustrated by Ne%u Coloured Plates (which 
ed with great care) and upwards of Two Hundred Engravings 

Uniform with the above, Complete Edition of 

N'S FAIRY TALPS. By Hans Christian An- 

ith Fourteen Coloured Pictures, xoo full-pa|;e and other Engravings, 
the Author. Handsomely bound, doth gilt, bevelled boards, price 
t edges, &r. 6^ . 

?E ARE'S COMPLETE WORKS. With Life, 
. &c., and full-page and other Engravings. Handsomely bound, cloth 
e dr. ; bevelled boards, gilt edges, 7^. dd. ; half-morocco, lof . dd. 
iition on thin paper, cloth gilt, 5^. People's Edition, cluth gilt, 3^. dd, 

.ELDS AND THE WOODLANDS: Depicted by 

and Poet. Consisting of Twenty-four Pictures, printed in Colours by 

; ON Brothers. With Verses of character and beauty appropriate to the 

^. Printed on thick toned paper, and handsomely bound, cloth gilt, gilt 

, price a». 

i^AND OF THE BIBLE : Its Sacred Heroes and 

crful Story. By John Tillotson. Amply Illustrated with Maps and 
than 300 Wood Engravings. Handsomely bound, cloth gilt, gilt edges, 
' 7J. dd.\ half-calf, lof. td, 

•sign of this work is to provide a Consecutive History of Palestine, from the 
A braham to that of the final Destruction of yerusalem under Titus. It 
jiisheSy in immediate association with the events recorded, a Topographical 
^iion of the Land. 

^AN'S PILGRIM'S PROGRESS, from this World to that 

is to Come. With a Memoir of the Author by H. W. Dulcken, Ph.D. 

?o page and other lUustratiens by Thomas Dalziel, engraved by the 

~ Dalziel. Presentation Edition, on thick toned paper, 410, cloth gilt, 

?s, price jos. 6d.; crown 8vo, cloth gilt, gilt edges, 3J.6<^.; cloth gil^ 

Cheap Edition, cloth gilt, xs. 6d.; wrapper, is. 

'me is full of chaste and beautiful Engravings, contains the entire 
i in clear type, and is elegantly bound. 

NCE OF THE HOUSE OF DAVID ; or, Three 
e Holy City. RelatiuK the Scenes in the Life of Jesus of Nazareth. 
'. H, Ingraham. With Coloured Plates and other Illustrations. 

handsomely bound, cloth gilt extra, gilt edges, price 5J. ; cloth gilt, 
Coloured Plates, 3*. dd. Fcap. 8vo, cloth gilt. Coloured Frontispiece, 

h gilt, gilt edges, is. ; cloth gilt, \s. 6d. ; ornamental wrapper, is^ 

STIAN YEAR: Thoughts in Verse for the Sundays 
ys throughout the Year. By John Keblk. Small fcap. 8vo, cloth 
;es, IS.; cloth gilt, red burnished edges, is. 6d.; cloth gilt, bevelled 
idges, 3f .; morocco, gilt edges, ss. Crown 8vo, cloth gilt, plain 
; with 8 full-page Illustrations, cloth gilt, bevelled boards, y, 6d,i 
:o, 7s, 6d ; morocco extra, or tree-calf, zof . 6d, 



WARD, LOCK dr* CO., Salisbury Square, EX. 
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FAMILY BIBLES AND POPULAR COMMENTARIES. 
THE ILLUSTRATED CHRISTIAN FAMILY FIBLB. 

With Marginal Notes and References, Complete Bible Dictionary, Historical 
Treatise connecting Old and New Testaments, 35 full-page Coloured Plates and 
Maps, Chronological Tables, Family Register, &c. Handsomely bound, 
morocco fuU gilt^ or plain, 031. ; Persian morocco, 5af . td, \ French morocco, 
4a*. 

Th€ Notes to this New and Superb Bible wiii be/oundai once full, com^eken- 
sive, inteliig^ble^ and carefully selected^ the Referencei have been care/ulfy revised 
by an entinent Clergyman^ the Bible Dictionary has been thoroughly corrected and 
revised^ and the Chronological Tables will be found accurate and reliable^ having 
been also carefully revised. Added to these advantages the very chea^ price at 
which this Bihle u offered^ must secure for it a sincere welcome in every British 
Home, 

COBBIN'S ILLUSTRATED FAMILY BIBLE AND 
PEOPLE'S COMMENTARY. With Family Register, many Coloured Plates, 
and over x,ooo Engravings. Cloth, red edges, aix.; half-bound, red edges, . 
31X. fid. ; and morocco, hard grained, 35^.; ditto, illuminated, 38;. td.\ morocco, | 
gilt edges, 4af ; Turkey morocco, saf. td, i 

Trustworthy in explanations and attractive inform^ * * C^bin*s Family Bible ** I 
must be pronounced by/ar the cheapest ever published. The Commentary^ by one 
of our most eminent Biblical Scholars ^ will be found complete / and the Engravings, 
the Coloured Plates^ and the Family Register allunite to form a Bible as well fitted 
for the Cottage by its cheapness, as for the Mansion by its completeness, 

THE TEACHER'S PICTORIAL BIBLE AND BIBLE 
DICTIONARY. With many Engravings and Maps, and the most 'approved 
Marginal References, and Historical and Descriptive Illustrations, &c. Cloth 
gilt, 7X. 6d, ; Fxench morocco, xos, 6d, ; half-calf, 10s. 6d, 

A BEAUTIFUL EDITION OF THE HOLY BIBLE. 

With Illustrations selected from Raphael's Pictures in the Vatican, adapted by 
Robert Dudlbv, su^rbly printed m Tints, with Gold Borders, in the highest 
style of Art. Cloth gilt, gilt edges, zor. td, ; or magnificently bound in relievo 
leather, from a Design by Owsn Jones, axx. ; with rims and clasps, 3x1. 6di 

COBBIN'S PORTABLE COMMENTARY. With 15,000 
Notes, Critical and Illustrative, 50,000 References, Historical Treatise connect- 
ing the Old and New Testaments, various Useful Tables, and Nine Coloured 
Maps. French morocco, paste grain, 6s, 6d, ; cloth, gilt edges, ^s. 6d. ; French 
morocco, blind gilt edges, 5^.; French morocco, circuit, 6f. 6tf[, ; pigskin, bevelled 
boards, blind ^t edges, 6s. 6d. ; Turkey morocco extra, blind gilt edges, js, ; 
ditto, limp, bhnd gilt edges, 7^. ; ditto, ump circuity gilt edges, zof. 6d, ; ditto, 
antique, red and gold edges, gs. 

THE ANALYTICAL BIBLE. With 50,000 References, Ana- 
lytical Notes, Historical Connection of Old and New Testaments, various 
Useful Tables, and Nine Coloured Maps. French morocco, 5X. ; ditto, circuit, 
6s. 6d. ; pigskin, 6s, 6d, ; Turkey morocco, 71. 6d, ; ditto, limp, 7^. 6d, ; ditto, 
limp circuit, 10s. 6d, : ditto, antique bevellea, red and gold edges, 9;. ; cloth, 
gilt edges, 3x. 6d. ; French morocco, paste grain, 6s, 6d, 

THE COMPANION BIBLE. With Authentic Notes on Oriental 
and Scriptural History, Scenery, and Customs, £ngravings and Maps. Cloth 
antique, red edges, ^s. 6d,; French morocco, xof. 6d,; pigskin, X4X. ; Turkey 
morocco, 15^. ; ditto, antique, iSs, 

*** The Companion Biblb meets the wants and meafts of a numervus class of 
readers, and, indeed, forms a complete Cyclopsedia of Oriental intelligence. The 
reader will here find ample information respecting the Manners, Customs, and 
Geography of the Holv Land, and of those countries which were in some way asso* 
dated with it in the nistorical pages tff Scripture; and a good Index will f a cilii mt t 
every inquiry, 

London: WARD^ LOCK ^ CO,^ Salisbury Square, E,C. 



STANDARD TBEOLQGICAL WORKS. 



WARD AND LOCK'S 

GHHISTIAN KNOWLEDGE SERIES. 
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■aley's Evidences of Cbristianitjr. With Lirci Introduction, 

Aallyiig, ud Num. 

Jatlei's Analogy of Religion to the Constitulion and 

CouiH of Nature. Witl. Ufa, Inuoduuioii, Nota, &c 
'ayloi'B Holy Living. With life, Introduction, and Notes. 
Baylor's Holy Dying. With Inttodaction, Notes, &c. 
)oddridge'8 Rise and Progress of Religion in the Soul. 

With Uk, latroductisn, ud Nolo. 
■aley's Natural Theology, With Introduction, Epitome, and 

Noiu. 
Eeith on Prophecy. {By special arrangement vnlh !kt Authtr ), 
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WARD & LOCK»S ILLUSTRATED 

JOSEPHUS (THE WORKS OF). A New Library Edition of 
William Whiston's Famous Translation. Containing "The Antiquities ftf 
the Jews," and "The Wars of the Jews." With Life of the Author and Ap- 

?endix. Marginal Notes giving the Essence of the Narrative, and One Hundred 
*ages of Engravings. In One handsome Volume, royal 8vo, cloth gilt, 7; . 6d. 
The Publishers have spared no Pains in the production of this edition of JosephMS, 
aitd confidently affi-rtn that it will be found to be the Handsomest^ Cheapest^ and 
Best Edited 0/ any edition yet published. Its value has been greatly increased by 
the clear arrangement of the text, and by the addition of a series of Marginal 
Notes— an arrangement the utility of which, both for the student and the general 
reader, will be at once apparent. 



KIRTON'8 STANDARD RECITERS. 

Containing over One Thousand Choice Selections of Prose and Poetical 
Recitations, Readings, and Dialogues, 

Edited 1)7 J. W. KIBTON, LL.D., Author of "Buy Your Own Oherrles.*' 

The following are some of the special features of this very Popular Series ir^ 
Appropriate headings are placed over each subject, indicating the style in which 
it should be given ; each piece is printed and marked so as to guide the most in- 
experienced to a proper delivery ; each volume is classified under an alphabetical 
arrangement of subjects, and has a complete index; no ^iece appears more than 
once in the series ; general hints and instructions are gvuen to young beginners ; 
and, finally, each volume is Printed in good, clear type, and is strongly Oonnd. 



Boards, price zx* each ; cloth gilt, i«. 6d. each. 

1. Kirton's Standard Temperance Reciter. 

2. Kirton's Standard Sunday School Reciter. 

3. Kirton's Standard Popular Reciter. 

4. Kirton's Standard Comic Reciter. 

5. Kirton's Standard Speaker and Elocutionist. 

6. Kirton's Standard Band of Hope Reciter. 



COOK'S MONDAY LECTURES on Life and the Soul, 

Evolution and Materialism, Biology, Transcendentalism and Religion. An 
Examination of the Denials and Doubts of Modem Science and Philosophy. 
By Rev. Joseph Cook. In wrapper, price i*. ; cloth gilt, is. 6d. 
%♦ This is by far the cheapest edition of the famous Boston Lectures — lectures 

so full of knowledge, of thought^ of argument, and illumined with such passeiges 

iff eloquence and power, that all should read them, 

MOODY'S TALKS ON TEMPERANCE. With Anecdotes 

and Incidents in connection with the Tabernacle Temperance Work in Boston. 

By D. L. Moody. Edited by J. W. Kirton, LL.D., Author of "Buy your 

Own Cherries.'* Iri wrapper, price 1*. ; cloth gilt, x*. td. 
** We thank the Editor for one of the most important additions to tempenmcc 

libraries, and Mr. Moody for the invaluable weight of his moral influence." 

Christian Age, 
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■B. FOR HOME READING. ^k^ . 

r HOME TREASURE LIBRARY, 

.Uiomely bound, doth gilt, gilt edges, price ^f . 6d, each. 



e 'ention of the PitbUskers thai a font of pure moraliiy and loffy aim 

it the wholt oftfu volumes in this Librarjf, whiU at th* same time 

, and binding shall he of the best description ; this, added to the 

•ill render these books, both as to interior and exterior, everything' 

f tired, and worthy of a place in the Library of every Home, 

. By Mrs. W. M. L. Jay. Coloured Illustrations. 
rince of the House of David. By Rev. J. H. Ingraham. 

^ed Illustrations. 

:^dgeworth*8 Moral Tales. Coloured Illustrations, 
d^dgeworth's Popular Tales. Coloured Illustrations. 
Throne of David. By Rev. J. H. Ingraham. Illustrated. 
Pillar of Fire. By Rev. J. H. Ingraham. Illustrated. 
a Lee. By T. S. Arthur. Illustrated. 
" Wide, Wide World. By E. Wetherell. Coloured lUusts. 
r^echy. By the same. Coloured Illustrations. 
Iboume House. By the same. Coloured Illustrations, 
iptres and Crowns, and The Flag of Truce. By the same. 

floured Illustrations. 

; Fairchild Family. Mrs. Sherwood. Coloured Illustrations, 
pping Heavenward, and Aunt Jane's Hero. By Mrs. E. 

:bntiss. Coloured Illustrations. 

}el Vaughan. By Miss Cumming. Coloured Illustrations. 

lallan. By Grace Kennedy. Coloured Illustrations. 

ler Clement. By the same. Coloured Illustrations. 

len with the Cords. By Mrs. Jay. Coloured Illustrations. 

le Tom's Cabin. By Mrs. H. B. Stowe. With a Sketch 
he Life of Rev. Josiah Hsnson. Coloured and other Illustrations. 

iers Burned Away. By E. P. Roe. Coloured Illustrations. 

e Women and Good Wives. By Miss Alcott. Coloured 

^rations. 

Jest to Bamest. By E. P. Roe. Coloured Illustrations, 
o Nature's Heart. By E. P. Roe. Coloured Illustrations, 
g: of a Chestnut Burr. By E. P .Roe. Col. Illust. 
Can She Do ? By E. P. Roe. Coloured Illustrations. 
! Helmet. By E. Wetherell. Coloured Illustrations. 
By the same. Coloured Illustrations. 
t of the Nineteenth Century. Coloured Illustrations, 
jur Angel. By A. S. Roe. Coloured Illustrations. 
olig^hter. By Miss Cumming. Coloured Illustrations. 
lumined. By E. P. Roe. Coloured Illustrations. 

i^AR£>^ LOCK^ CO,, Salisbury Squart^ ^Q* 




THE GOOD WORTH LIBRARY. 



In the Good Worth Libraxy no works hav* hton admitted in which the three 

requisites for good worth in a book^ — namely^ the promotion of knowledge^ the 

furtherance o/wisdomt and the charm of amusement-^are not combined, andtbsose 

perusal will not uUi^ the mind, as with good, wholesome and strengthening food. 



Fully Illustrated and handsomely bound, doth gilt, 3«. &/. each. 

1. Bunyan's Pilgrim's Progress, from this World to that which 

is to Come. With Memoir of the Author by H. W. Dulckbn, Ph.D., and 
loo Illustrations by Thomas Dalzibl, Engraved by Dalziel Brothers. 

2. The Swiss Family Robinson ; or, The Adventures of a Swiss 

Pastor and his Family on an Uninhabited Island. Translated by Henry 
Frith. With Coloured Plates and upwards of aoo Engravings. 

3. Andersen's Stories for the Young. ByllANS Christian 

Andersen. With many full-page and other Engravings. 

4. Andersen's Popular Tales for Children. By Hams Christian 

Andersen. With many full-page and other Engravings. 

5. Anne and Jane Taylor's Poetry for Children. Containing 

the Original Poems, Hymns for Infant Minds, and Rhymes for the Nursery. 
With many Engravings. 

6. The Story of Stories for the Little Ones ; or, Bible Narratives 

for the Young. By Mrs. Lbathley. With many Engravings. 

7. Fifty Celebrated Women : Their Virtues and Failings, and the 

Lessons of their Lives. With many Engravings. 

8. Fifty Celebrated Men : Their Lives and Trials, and the Deeds 

that made them Famous. With many Engravings. 

9. Robinson Crusoe. By Daniel Defoe. With Memoir of the 

Author and many Engravings. 

10. The Wonders of the World, in Earth, Sea, and Sky. By 

Uncle John. With 123 Engravings. 

11. Evenings at Home; or, The Juvenile Budget Opened. By 

Mrs. Barbauld and Dr. Aiken. With many Engravings. 

12. The Gentlemen Adventurers ; or, Antony Waymouth. By 

W. H. G. Kingston. With full-page Engravings. 

13. Sandford and Merton (The History of). By Thomas Day. 

With ICO Engravings by Dalzibl Brothers. 

14. A Boy's Life Aboard Ship, as it is. Told by Himself. With 

full-page Engravings. 

15. Life in a Whaler ; or. Perils and Adventures in the Tropical 

Seas. By Sailor Chaklby. With full-page Engravings. 

16. Great Inventors : The Sources of their Usefuhiess, and the Re- 

sults of their Efforts. With 109 Engravings. 

17. The Marvels of Nature; or, Outlines of Creation. With 400 

Engravings by Dalziel Brothers. 
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JTJLJLUSTRATED GIFT BOOKS. 
)y*s Book of Industrial Information. With 365 En- 

;s by 13AL.ZIBL Brothers. 

AS Boys 9 and How they Became Famous Men. With 

£ngratvings« 

.plis of Perseverance and Enterprise. By Thomas 

H.R. With many Engravings. 

Crusades and Crusaders. The Story of the Struggle for 
Holy Sepulchre. By J. G. Edgar. With full-page Engravings. 

Merchant's Clerk; or, Mark Wilton. By Rev. C. B. 
.Yi.KR» M. A. With fttll-page and other Engravings. 

-t Young Marooners ; or, The Adventures of Robert and 
l-arold on the Florida Coast. With many Engravings. 

oliday House. By Catherine Sinclair. With full-page 

'v-ug^ravings. 

he Boy's Book of Modem Travel and Adventure. With 

many Engravings. 

Vlary Bunyan, the Blind Daughter of John Bunyan. By Sallie 
RocHBSTBR FoKD. With full-page Engravings. 

The Scottish Chiefs. By Jane Porter. With full-page En- 
gravings. 

. Keble*8 Christian Year ; or, Thoug^hts in Verse for the Sunda3rs 
and Holy Days throughout the Year. With full-page Engravings. 

^. Life Thoughts. Gathered from the Extemporaneous Discourses 
of Hbnry Ward Bbechbr. With Red Border Lines. 

^i. The Christian Life. Bible Helps and Counsels for Eveiy Day 

throughout the Year. With Red Border Lines. 

[32. The Perfect Life. By William E. Channino. 

^3. Sacred Heroes and Martyrs. By J. T. Headley. Revised 

and Edited by J. W. K:rton, LL.D., Author of " Buy your ovm Cherries." 



TERARY CURIOSITIES AND ECCENTRICITIES. 

Collected and Edited by W. A Cloustom. Crown 8vo« cloth gilt, 2; . &/. 

E TRUE HISTORY OF A LITTLE RAGAMUFFIN. 
'y ]amis Gkbbnwood, Author of " Journeys through London," &c. With 
uU-page Illttstntioos. Crown 8vo, cloth gilt, price j/t, 6d. 

RNEYS THROUGH LONDON ; or, Bye- Ways of the 

)dem Babylon. By Jam«s Grbbnwood, Author of " The True History of 

.ittle Ra^muffin." With Twelve double-page Illustrations. Crown 8vo, 

h gilt, pnce y. id, 

ILES O'MALLEY, the Irish Dragoon. By Charles 

HR. An Entirely New Library Edition of this popular work. Embellished 
many Original Wood Engravings and attractively bound, doth gilt, price 



WARD, LOGIC 6* CO., Salisbury Square, E.G. 



ILLUSTRATED BOOKS 



THE FAMILY CIRCLE LIBRARY. 



A Serifs of Popular Books, specially designed for Gifts and Rewards^ and for 

Family Reeling and Reference, 



I. 
2. 

3. 
4. 

6. 

7. 
8. 

9. 
10. 

II. 

12. 

13- 
14. 
IS. 

16. 

17. 
18. 



Fully T11u!(trated and handsomely bound, cloth gilt, 3;. td. each. 
Margaret Catchpole (The History of). By Rev. R. Cobbold. 
With Coloured Plates and other Illustrations. 

Beatrice; or, The Unknown Relatives. By Catherine Sin- 
clair. With Coloured Plates. 

Amy and Hester; or, The Long Holidays. By H. A. Ford. 

With Coloured Frontispiece and many Fngravings. 

Wonders and Beauties of the Year. Popular and Poetical 
Descriptions of the Wild Flowers, Birds, and Insects of the Months. By 
U. G. Adams. With Coloured Frontispiece and many Engravings. 

Wonders and Curiosities of Animal Life. By George 

Kearley. With Coloured Frontispiece and many Engravings. 

Nature's Gifts, and How we Use them. A Familiar Account 
of our Everyday Wants, Comforts, and Luxuries. By George Dodo. 
With Coloured Frontispiece and other Illustrations. 

Modern Society; or, The March of Intellect By Catherine 

Sinclair. With Coloured and other Illustrations. 

Herbert Lovell ; or, Handsome He who Handsome Does. By 
Rev. F. W. B. Bo uv ERIE. With Coloured and other Illustrations. 

The Sailor Hero ; or, The Frigate and the Lugger. By Captain 
Armstrong. With full-page Illustrations. 

The Cruise of the *' Daring." A Tale of the Sea. ByClapt, 

ARMSTRONG. With full page Illustrations. 

Life's Contrasts ; or, The Four Homes. By Mrs. Gother 
Mann. With Coloured Frontispiece and other Illustrations. 

Popular Preachers of the Ancient Church : Their Lives and 

their Works. By Rev. W. Wilson. With Illustrations. 

Edwin and Mary ; or, The Mother's Cabinet. With Coloured 
Frontispiece and other Illustrations. 

The Book of Children's Hymns and Rhymes. With Co- 
loured Frontispiece and many Engravings. 

Locking Heavenward : A Series of Tales and Sketches for the 
V'oiu'g. By J/ NE C. Simpson. With Coloured Frontispiece and many 
Eiigrdvings. 

Character and Culture. By the Bishop of Durham, Canon 

Dale, &c. With Passages selected from the Works of Eminent Divines. 

pilgrims Heavenward. Essays of Counsel and Encourage- 
ment for the Christian Life. With Coloured Frontispiece. 

Preachers and Preaching, in Ancient and Modem Times, By 
the Rev. Henry Christmas. With Portraits. 
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PURE UTERATURE BY CHOICE AUTHORS. 



THE GOOD TONE LIBRARY. 



Thi PubUshtrt have not bextotved this UtU upon, a series of boohs without 
irood reason. The volumes included under this head are those really High-class 
Works which are most calculated to elevate the mind and give a high tone to tho 
character. Containing all the interest of a navel without the objectionable 
features so frequently attaching to that clou of literature ^ these JVorhs, designtd 
for the perusal of the Youth of Both Sexes^ will be ivarmly welcomed. For 
School Prizes or Presents they are eminently fitted. They are carefully edited^ 
well printed^ and elegantly bound. The names qf the Authors are tn themselves 
sufficient evidence of careful selection^ and will assure the public that good taste 
and Purity of spirit constitute the leading features of tho " Good Tomb Libbary." 



Post 8vo, elegantly bound, doth gilt, as. 6d, each. 

1. The Prince of the House of David. By Rer. J. H. 

Ingsaham. With Coloured Frontispiece. 

2. The Wide, Wide World. By Elizabeth Wetherell. With 

Coloured Frontispiece. 

3. Queechy. By Elizabeth Wetherell. With Coloured 

Frontispiece. 

4. Melbourne House. By Elizabeth Wetherell. With 

Coloured Fnmtispiece. 

5. Uncle Tom's Cabin. By Mrs. H. B. Stowe. With Sketch of 

the Life of Rev. Josiah Hbnson. Coloured and other Illustrations. 

6. Stepping Heavenward. By E. Prentiss. With Coloured 

Frontispiece. 

7. Fairchild Family (History of the). By Mrs. Sherwood. 

With Coloured Frontispiece. 

8 Anna Lee : the Maiden, the Wife, and the Mother. By T. S. 
Arthur. With Illustrations. 

9. Flower of the Family. By E. Prentiss. Witfi Coloured 

Frontispiece. 

10. Prom Jest to Earnest. By E. P. Rob. With Coloured 

Frontispiece. 

11. The Throne of David. By Rev. J. H. Ingraham. Illustrated. 

12. The Pillar of Fire. By Rev. J. H. Ingraham. Illustrated. 

13. Shiloh ; or, Without and Within. By Mrs. W. M. L. jAY. 

With Coloured Frontispiece. 

14. Holiday House. By Catherine Sinclair. With Coloured 

Frontispiece. 

15. Little Women* By Louisa M. Alcott. With Coloured 

Frontispiece. 

16. Good Wives. Sequel to "Little Women." With Coloured 

Frontispiece. 

17. The Lamplighter. By Miss CuMMiNa With Coloured Front- 

ispiece. 

London : WARD^ LOCK 6* CO., Salisbury Sqttare, E.C. 
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POPULAR BOOKS BY GOOD AUTHORS. 



The Family Gift Series— f^«/»ff«Af. 

20. Barr>ers Burned Away. By E. P. Roe, Author of "From 

Jest to Earnest" 

21. Opening of a Chestnut Burr. By E. P. Roe, Author of ** From 

Jest to Earnest." 

22. Orange Blossoms. A Book for all who have Worn, are Wearing, 

or are likely to Wear Them. By T. S. Arthur, With Frontispiece. 

23. Mary Bunyan, the Blind Daughter of John Bunyan. By 

bALLiR RocHESTBR FoRa ' With Frontispicce. 

24. The Christian Year : Thoughts in Verse for the Sundays and 

Holy Days throughout the Year. 

25. The Swiss Family Robinson. .The Adventures of a Swiss 

Pastor and his Family on an Uninhabited Island. With Coloured Frontis- 
piece and over 200 Engravings. 

26. Bunyan*s Pilgrim's Progress. With a Memoir of the Author 

by H. W. DuLCKEN, Ph.D., and 100 Engravings. 

27. A Face Illumined. By E. P. Roe, Author of ** From Jest to 

Earnest.** 

28. The Gentlemen Adventurers; or, Antony Waymouth. By 

W. H. G. Kingston. With full-page Engravings. 

29. Evenings at Home. By Dr. Aiken and Mrs. Barbauld. 

With full-page Engravings. 

30. Robinson Crusoe. By Daniel Defoe. With Biographical 

Sketch of the Author, and many Engravings. 



HOUSEHOLD WORDS CHRISTMAS STORIES. Con- 

ducted by Charlks Dickens. Part 1 , 1851-1854 ; Part II., 1855-1858. Demy 
8vo, paper wrapper, price w. each ; or the Two Series Complete in Ope Volume, 
cloth gilt, red edges, price 3X. td. 

BEETON'S PUBLIC SPEAKER. A Collection of the Re- 
markable Speeches of the World's greatest Orators. Crown Svo, cloth 
gilt, 3*. td. 

THE LANGUAGE AND POETRY OF FLOWERS. With 

Coloured Plates and many other Illustrations. Fcap. Svo, cloth gilt, red 
edges, 2J. td. 

THE LANGUAGE OF FLOWERS. With Coloured Frontis- 
pi/^ce and other Illustrations. Fcap. 8vo, cloth gilt, if. ; Pocket Edition, demy 
32nio, cloth, gilt edges, tiL 

THE POETRY OF FLOWERS. With Coloured Frontispiece 
and other Illustrations. Fcap. Svo, cloth gilt, \s. ; Pocket Edition, demy 32mo, 
cloth, gilt edges, td, 

THE KINDERGARTEN SYSTEM. A Manual of the German 
"Healthy and Happy" Method for the Education of Young Children. With 
Illustrations. Crown Svo, boards, 2X. ; cloth gilt, zr. td^ 
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BOOKS FOR YOUNG MEN. 



The World lAVSiKVi—coHUHUid. 

21. Milton's Early Britain, under Trojan, Roman, and Saxon 
Rule. By John Milton. With Morb's England under Richard III., and 
Bacon's England under Henry VIII. 430 pp., yt, 6d, 

23. Macaulay: Reviews, Essays, and Poems. 650 pp., 3X. 6d, 

24. Sydney Smith's Essays, Social and Political. 550 pp., 3x. 6d. 

25. Lord Bacon. Containing the Proficience and Advancement of 

Learning, the New Atlantis, Historical Sketches and Essays. 530 pp., 

26. Essays by Thomas de Quincey. Containing the Confessions 

of an Opium Eater, Bentley, Parr, Goethe, Letters to a Young Man, &c. 
500 pp., 3«. 6d, 

27. Josephus (The Complete Works of). Translated by William 

Whiston, A.M. With Life of the Author, and Marginal Notes giving the 
Essence of the Narrative. 8x0 pp., 3X. 6d, 



THE BOYS' ILLUSTRATED LIBRARY OP 

HEROES, PATRIOTS, AND PIONEERS. 

The Story of thdr Daring Adv«ntar«i and Heroic Deed*. 

TAe Biographits 0/ lUusirious Men, whost courage ^ skilL and enterprise have 
been the foundation of Great States, and whose wisdom and patriotism have con- 
solidated and strengthened national power, must he interesting to young minds 
which delight in records of Adventure and Bravery, and Great Deeds in Camp 
and Council. The name if Washington is revered, as that of a General and 
Statesman whose devoted patriotism and great abilities (Khieved independence for 
his country* IVith him is associated Franklin, whose personal history is no less 
interesting than his political career. Columbus, the Discoverer of the New World, 
and Db Soto, a type of the restless, bold Explorers of strange and my sterums lands, 
were forerunners of the sagacious leaders and remarkable pioneers of a later Hme, 
In this series Biographies are narrated exhibiting the force of character of the men 
and the remarkable adventures they encountered, and these records can scarcely be 
perused without exciting a feeling qf admiration for the Heroes and of wonder ai 
the magnitude of their achtevemenls, • 

In picture boards, ax. ; cloth gilt, ax. 6d. ; gilt edges, y. 6d, 

1. Columbus, the Discoverer of the New World. 

2. Franklin, Printer Boy, Statesman, and Philosopher. 

3. Washington, Hero and Patriot. 

4. The Puritan Captain ; or, The Story of Miles Standish. 

5. Boone, the Backwoodsman, the Pioneer of Kentucky. 

6. The Terror of the Indians ; or. Life in the Backwoods. 

7. The Hero of the Prairies ; or. The Story of Kit Carson. 

8. The Spanish Cavalier ; or, De Soto, the Discoverer. 

9. Through Prairie and Forest ; or, De Salle, the Pathfinder. 

10. The Shawnee Prophet ; or. The Story of Tecumseh. 

11. The Buccaneer Chiefs; or, Captain Kidd and the Pirates of 

America. 

London: WARD^ LOCK 6* CO., Salisbury Square^ E,C. 
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THE FRIENDLY COUNSEL SERIES. 



[ 



In the Volumes of the Fribndly Counsel Sbsibs, the cbjeci has been kepi in 
view to spread ttbroadfor the reading Public the good words of the present, and 
Reserve for them the wisdom of the past. From first to last the effort has been^ 
and will be, to make the Fribndly Counsbl Sbribs a practical illustration of the 
homely truth that " A Friend in Need is a Friend Indeed,** 



Crown 8vo, fancy wrapper, price xs. each ; cloth gilt, price ^s. 
(Those marked thus (*) can also be had in cloth, extra gilt, side, back, and edges, 

price 2j. td. each.) 

i.*TimothyTitcomb's Letters addressed to Young People, 

Single and Married. 

2.*Lectures to Young Men on various Important Subjects. By 
Henry Ward Bbbchbr, Author of " Life Thoughts.'* 

3.* Getting On in the World ; or, Hints on Success in Life. By 
William Mathbws, LLD. First Series. 

4. Cobbett*8 Advice to Young Men, and (incidentally) to 

Young Women, in the Middle and Higher Ranks of Life. Wiih Notes and 
Memoir of the Author. 

5. Christians in Council ; or, The Pastor and his Friends. By the 

Author of " Stepping Heavenward." 

6. How to Make a Living : Suggestions upon the Art of Making, 

Saving, and Using Money. By Gborgb Cary Egglbston. 

7. The Art of Prolonging Life. Translated, completely Revised, 

and Adapted for all Readers, from the celebrated work by Dr. Hufeland. 

8.*Foster's Decision of Character, and other Essays. With Life 
of the Author, and Notes. 

9.*Getting On in the World ; or. Hints on Success in Life. Second 
Series. By W. Mathbws, LL.D. 

lo.*How to Excel in Business; or. The Clerk's Instructor. A 
Complete Guide to Success in the World of Commerce. By James Mason. 

ll.*The Student's Manual. Designed by specific Directions to 

Aid in Forming and Strengthenbg the Intellectual and Moral Character and 
Habits of the Student. By Rev. John Todd, D.D. New and Revised 
Edition, with Notes by the Author. 



Crown 8vo, cloth gilt, price 3*. 6</. 
Getting On in the World ; or. Hints on Success in Life. By 
William Mathews, LL.D. First and Second Series Complete. 



Crown 8vo, bevelled boards, cloth gilt, gilt edges, 5*. 
The Friendly Counsellor. Containing ** Timothy Titcomb's Letters 
to Younp People," " Cobbett's Advice to Young Men," and " Beecher's Lec- 



tures to Young Men. 
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